


Bellwether with wings-a roundup ...see page 5 


Hr . 


Automatic, 
built-in 
lubrication helps 
give Clevelands 
their long 


service life 


Here's one reason why many Cleve- 
land Worm Gear Speed Reducers 
have provided trouble-free opera- 
tion day in-day out for over 


42 years. 


[he secret is continuing, adequate 

lubrication of Cleveland’s case- 

hardened steel worms meshing with 

low-friction bronze gears. If reser- 

voir is kept filled with good, clean 

oil, lubrication can never fail. 

Here’s engineered simplicity in action! 

lo get the complete Cleveland Note the oil wiper pan which catches iu- 

Story’, ask for your free copy of bricant from the rotating gear—cnanneis it 

our new Bulletin 145. The Cleve- back through grooves cast into the reducer 
a housing into the upper gear shaft bearings. 

land Worm & Gear Company, 3279 


Ayrother wiper on the opposite side handies 


East 80th Street, Cleveland 4, Ohio. reducer rotation in the other direction. 


» Farval Corporation, Centralized Systems of 
tion. In Canada: Peacock Brothers Limited. 


Speed reducer. 





PHOTOGRAPHED ACTUAL SIZE 
BALL CIRCLE DIAMETER: only %« inch 


SMALLEST ball/bearing SCREW OFFERS BIGGEST ANSWER 
TO CRITICAL POSITIONING/CONTROL PROBLEMS 





Another timely development by 
Saginaw .. . for imaginative manvu- 
facturers of ultra-precise controls in 
the electrical and electronic fields. 
For Saginaw Miniature b/b Screws 
will solve critical positioning control 
problems for radar tuners, missile and 
rocket guidance and telemetering 
systems, automatic switch-gears, elec- 
tronic machinery controls . . . plus a 
host of other applications. 


These amazing little fellows are so 
compact and weigh so little—you 
can save greatly on space and weight. 
So efficient—over 90% —you can 


boxes. So precise— you can position 
components within .0005 inch per 
inch of travel. (If application requires, 
lash can be eliminated.) So depend- 
able—you can rely on remarkably 
long service life even in extremely 
adverse environments. 


Every day Saginaw's experienced 
engineers cre helping more and more 
forward-looking manufacturers to 
gain these advantages of Saginaw 
Miniature b/b Screws. Let them help 
you plan your application. No obli- 
gation. Simply phone or write to the 
address shown below. 








rotary to linear motion 


SCREW RAVES Whe 


b t t, the screw g 
use much smaller motors and gear ne steel | 





eor force 


LET SAGINAW'S EXPERIENCED ENGINEERS HELP SOLVE YOUR SPECIAL 
APPLICATION PROBLEMS . JUST WRITE OR PHONE US—NO OBLIGATION 


SG. "8%... Sorew, 


SAGINAW STEERING GEAR DIVISION + GENERAL MOTORS CORPORATION «+ SAGINAW, MICHIGAN 
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Power Plant Ducts 
Demonstrate Corrosion 
Resistance, Strength, 
Low Cost of Armco 
ALUMINIZED STEEL 


king-sized ducts made of Armco’s special 
t-dip aluminum-coated steel demonstrate its ad- 
intages wherever corrosion resistance must be 
ombined with strength at low cost. 
Based on previous experience with ALUMINIZED 
STEEL, here’s why Detroit Edison engineers speci- 
fied this two-in-one metal 


minates cost of painting 
reduces heat loss because of its heat reflectivity ALUMINIZED STEEL air d 
rovides high strength and rigidity Plant provide supe 
reduces maintenance expense 

sts less than other metals with comparable properties 


PROVIDES “COMPETITIVE EDGE” 


Wherever you need a sheet steel for outdoor service, 
\LUMINIZED STEEL Type 2 can give your products 
iles advantages at a cost that can put you a step 

ahead of your competitors. Manufacturers of farm 

equipment, building products, truck bodies, roofing 
and a wide range of industrial and consumer prod- 
ts are using the material effectively. 

For complete information on Armco ALUMI- 
NIZED STEEL Type 2 and its companion grade, 
\LUMINIZED STEEL Type 1, (used for resistance 

ombination of heat and corrosion), just fill 
it and mail the coupon. 


ARMCO STEEL 





Armco Division * Sheffield Division * The National Supply Company * Armco Drainage & Metal Product 
Inc. * The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Product 


CIRCLE 102 READER SERVICE CARD PRODUCT ENGINEERING * July 7, 1958 





Product Engine 


THE McGRAW-HILL MAGAZINE OF DESIGN 
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Bellwether with Wings 52... 


Cantilevers That Roll with the Load = 


Design Features in New Products 60... 


Stresses in Adhesive Joints 64... 


Britain's New Variable-speed Motor 68... 


Glass and Ceramic Fibers 70.. 





DESIGN FILE 





For Better Electroplating 74... 


Curves Find Compression Strength 
of Thin-walled Cylinders 77... 


Interesting to Note New Components, Materials 


Developments to Watch Catalogs and Bulletins 


The Engineering Week 
e Engineering ee Design Abstracts 


Reader to Editor 


Design Perspectives New Books 


Editorial 





New CUTLER-HAMMER Synchronous Timers 


Set the Pace in Industrial Control Timer 
Design and Performance 











One minute timer 

Adjustable in one second increments, 0 to 60 seconds 
Three minute timer 

Adjustable in three second increments, 0 to 180 seconds 


Five minute timer 


All three timers are dimensionally identical 
and feature an exclusive combined terminal 
board and mounting base. This unique design 
provides more working-room during installa- 
tion and on-the-job interchangeability of the 
timing units without disturbing the mounting 
base or wiring. 

The timer dial reads directly in seconds and 
one glance shows the exact time delay setting. 
These timers are simple to set too. Just rotate 
the bronze pointer to the dial position indi- 
cating the precise elapsed time desired and the 
job is done . . . no approximations or tedious 
readjustments necessary. 

The sweep-second pointer counts off the 
seconds during each timing cycle. Automatic The timing unit is removed from the mounting base during in 
reset returns the pointer to the start position stallation. Unique spring contacts mate with terminal strips 
after each cycle or if a power interruption 
occurs while in operation . . . no undertimed 
cycles possible. 


Adjustable in five second intervals, 0 to 300 seconds. 


no inter-wiring necessary The one, three, and five minute tim- 
ing units are all the same size and easily interchangeable 
without disturbing mounting base or wiring 


These synchronous motor driven timers 
work better and last longer too. Dust, dirt, 
and atmospheric conditions can’t interfere 
with the timing mechanism. For further in- 
formation, write today for Bulletin 10336. 
CUTLER-HAMMER Ince., 1332 St. Paul 


Avenue, Milwaukee 1, Wisconsin. 
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TORRINGTON 
SPHERICAL ROLLER BEARINGS 
OFFER 


je r stability 
al and thrust 


Electronics Matches Rollers and 


Races for Extreme Accuracy 


to insure prec 


matching the right bearing to the» 
ineel ny 


Torrington Company, South Bend 21, Ind.—and Torrington, Conn. 


ones vor SE ewss 


District O D S/ ( 


SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + NEEDLE + BALL + NEEDLE ROLLERS + THRUST 
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Interesting to Note .. . . (continued) 


Pynchon, a + | 
_— , 


ita \ 


- ¥ r , 
© eee —— 
_— 


Galvani 


vs 
Camera Land 


Too Coarse for the Princess 
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SELF-LOCKING FASTENERS ! . CHECK VALVE 


CYCLONE h yr tab ylic LINER PACKING 


COMPRESSION FITTINGS 


(P . 
G od, N C 
Machinery (¢ >, Plainf 
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improved 14 


GEAR ASSEMBLY CABLE CLAMPS BOAT HARDWARE 


Outstanding design properties of ZYTEL nylon 
resins feature high strength...ease of fabrication 


The dramatic improvements 
which started when strong, high-n 
ing thermoplastics such as ZyTEL | 
came available conti ¢ 
as these recent produc how Structurally 
Important production advantages 
PIPE CLAMPS ) cra ireonereason.ZYTEL ny! ha 
, it high, relatively sharp 
Because of tl 
ZYTEL sets up fast and gives sl 
molding cycles 
? myection-molding pro 
Ip productior 


complicated and precise shapes 


SEND FOR 
INFORMATION 


For informat 


ng you | 
with ZYTEL ny 


ust ma 





STEEL SHAPED TO CUT COSTS AND IMPROVE PRODUCTS 


Caterpillar track shoe made from 
USS Special Section Rolled Stee! 
Bars—a fast, low-cost method for 
making irregular parts. 


Caterpillar makes this 
complex track shoe... 
from steel 

already rolled to shape! 


The famous Caterpillar Crawler Tractors need a lot of 


shoes to make up their track—so the cost had to be 
kept low. To produce the highly irregular track shoe 
sections by machining, forging, casting or welding was 
either unsatisfactory, too costly or too slow. 

They took the problem to U. S. Steel and a special 
section hot-rolled steel bar was suggested for the desired 
shape. The track shoes could then be sheared to the 
desired length. Three simple punching, shearing and 
drilling operations completed the'job . .. and the 
shoes were ready for heat-treating and painting. 

This method permitted more efficient production of 
track shoes, reduced the amount of steel needed, elimi 
nated slow, costly machining, and cut scrap losses to 
rock bottom. The final shoe is strong, tough and 


long lasting 


Long life in rugged service has proved the quality of these shoes 
used in the endless track of Caterpillar Crawler Tractors. 


Since 1928, Caterpillar track shoes have been pro 
duced by the thousands from USS Special Sections 
No other produ tion method has been devised that can 
compare with this for quality parts and low costs 

Why not get the facts on USS Special Sections? This 
is One way you can make substantial cost reductions 
and gain increased effic iency, too! United States Stee! 
525 William Penn Place, Pittsburgh 30, Pennsylvania 


USS 


United States Stee! Corporation — Pittsburg! 
Columbia-Geneva Steel — San Fr s 
Tennessee Coal & tron — Fairfield, Alabama 


ted States Stee! Export Company 


United States Steel 





Precision ... 
selt-alignment. 


EVEN IN THIS LOW-COST 
BEARING 





Link-Belt JPS-200 ball bearings 


BEST SEAL AVAILABLE ANY- 
WHERE! S 


B 


=e, WN 
S=NNNAAANN 


LINK-BELT JPS-200 ball bearings 
maintain capacity despite shaft 
and support deflection 


FREE ROLLING AND FULL I 


st? 


LINK**:) BELT 


self-aligning 
ball and roller bearings 
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| Got a Normal 
Starting 

| Application? 
| 


Single-phase 
Type RK 
Ye through 5 hp. 


WAGNER CAPACITOR-START MOTORS 


provide dependable starts...long troublefree life 


Here’s the single ph ise general purpose motor that gives 


that permits operation in any position, All angle mount- 
more horsepower with less bulk—is rugged enough to ing can mean important savings in initial costs to manu- 
permit direct mounting, compact enough to fit in tight 

ble with sleeve or ball bearings—with rigid 


ith resilient mountings for exceptionally 


in your community and from Wagner Sales Offices in 
quiet eration, 


32 principal cities. Your Wagner Sales Engineer will 
ALL-ANGLE OPERATION The sleeve bearing design he glad Lo help you select the right motor tor your 


in fractional hp ratings, has a positive lubrication system application. Wagner Bulletin MU-217 gives full details. 


Wagner Electric Grporation 6406 Plymouth Ave., St. Louis 14, Missouri. 
BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


facturers—can help the design engineer in a tight spot. 


You can get these motors from leading motor distributors 





EFFICIENT COOLING SYSTEM—The improved ven- QUICK BREAK SWITCH—The starting winding and MYLAR* INSULATION — Mylar-paper laminated 
tilating system used in these motors directs a large capacitor are disconnected from the line by this slot insulation gives top protection against moisture 
volume of air through the motor to effectively reduce Wagner Switch—test-proved to moke more than a adds thermal stability, 


to give more application 
temperatures and add to motor life. Cross section million makes and breoks the equivalent of two 


versatility and longer life when unexpected ove 


above indicates direction of air flow starts per hour for 50 years loads occur * DuPont Trademark 
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HORT CU 
SHORT CUTS 


Anaconda pre-formed mull products cut time and cost im 


to finished products. 


finishing and machinme—reduce scrap losses. 








I 
llv w th these Ana 


vith these advant 


’ Cutting Blowpipe, Typs 


nt gas 


unifor ty 


Cost-cutting possibilities ire almost unlimited wher DIE-PRESSED FORGINGS e SPECIAL-SHAPE TUBES 
imagination is applied to designing with pre formed EXTRUSIONS e FABRICATED METAL GOODS 
Anaconda mill products. Simplify costly built-up 

assemblies with di pressed torgings. Cut machin 

ing and scrap with tubes and solid special shapes 


adapted to your needs. For imaginative and prac ANACONDA 


tical technical he Ip write: The American Brass 
Co., Waterbury 20, Conn. In Canada: Anaconda 
American Brass | td.. New Toronto Ont. 
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El MICRO 


Actua/ Size 


We've Miniaturized the Subminiature! 


WEIGHT: 7 gram... 28 switches to the ounce...over 430 to the pound. SIZE: .500 /ong, .200 wide, .350 high. 
CUBIC CONTENT: .035 cubic inches. ELECTRICAL RATING: 5 amps-250 vac, 30 vdc. SPDT. 


After a long period of laboratory devel- 
opment, MICRO SWITCH announces this 
new, highly miniaturized precision snap- 
iction switch and a complementary line 
of actuators 


We call it the ““Sub-subminiature!”’ 


This new “SX” basic switch represents 
an entirely new set of answers to the 
space-weight problems in dependable 
precision switching. It combines new 
small size with more than ample capac- 
ity for wide usefulness, meeting the 
pressing demand for miniaturization 
combined with reliability. 


In its exacting development, many prob- 


lems of design, testing and quality con- 
trol presented themselves. However, 23 
years of experience proved of immense 
value. As a result, a new standard has 
thus been set by which all precision 
switches must be measured 


This broad experience can prove of equal 
value to you. Send for more information 
about this new switch. Request Data 
Sheet No. 148. 


MICRO SWITCH...FREEPORT, ILL. 
A division of Honeywell 


In Canada: Honeyur Controls 
Toronto 17. Ontari 


Honeywell 
“mst | MIGRO SWITCH PRECISION SWITCHES 
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NGS 
HESE ALLOY LINI 
COVER 95% OF ENGINE 


BEARING REQUIREMENT 


j | ring 
I there ! no univers . 
Although th wale ical a 
i ning, these are he most } 
! ie | 
popu! il 
um or nex 


heavy-a 


0 


LIFE EXPECTANCY (thousands of hours) 
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Our specialized, experience 
will meet your sleeve b 
save you } yey! \\ rite [fo 
Type Half Bearing’”’ 


MOGUL-BOWER BEARINGS, INC., 


' 
. 
aa > 





RESEARCH ¢ DESIGN @® METALLURGY ¢* PRECISION MANUFACTURING 
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DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS APPLICATION 


PLASTICS MATERIALS ANALYZED 
BY ACCELERATED USE TESTS 


DOOR SLAM TESTS DETERMINE BEST PLASTICS MATERIAL FOR REFRIGERATOR DOOR LINERS 


Plastic door liners for refrigerators are 
ubjected to considerable wear and 
e while in service That's why it’s 
mportant to se lect a plastic which 
fail even after vears of con 


In an attempt to select the best material 
vailable for this particular applica- 
tion, Dow Plastics Technical Service 


‘ . 
net utilize in accelerated-ust 





molded from various plastic s to 
are installed, one at a time 
itor yee photo it 

rigerator 1s placed ma 





trolled temperature room and the 


helves are weighted to capacity t 
ilate actual use conditions. Then a 
rie hanical device which opens and 


shuts the door automatically is put into 
, . net } 
yun It continues to open and rin controlled temperature room where tests are condi 


doot until the plastic fails 
defined as the pom at \ hic h 





stic cracks and the crack is visi 


» the naked eye on —— AMERICA’S FIRST FAMILY OF 
Ss test vill nuicklsy = a He — — ‘a . POLYSTYRENES 


Select the best material for the - -- — — GENERAL PURPOSE 
application oie ’ : ron © 666 
9 Py vide dat ion the stre ngth and " N 666M (Easy Flow) 
eakness of a particular door liner aero RON 665 (Extrusion) 
desion 689 ‘Easy Flow) 


3 Define the life expectancy of a ‘ — HIGH IMPACT 
given door liner N 475 
— 475M (Easy Flow) 
777 (Medium Impact) 
17 ye n 440 (Heat Resistant) 
Plastics Technical Service Engineers 7 ee Ron 440M (Easy Flow) 
The Sé studies cover every phase ot ’ 4 R N 480 (Extra-High Impact) 


plastics formulation, design, molding HEAT RESISTANT 


683 
700 





This test is but one of many continuing 


Plastiatrics studies conducted by Dow 


ind finishing. This particular test has 











enabled Dow engineers to accumulate 
1 wealth of information concerning cor 
rect design procedures. For your copy 
I the results or intormation on other 
ireas under investigation write THE 


DOW CHEMICAL COMPANY. Midland YOU CAN DEPEND ON 


Michigan, Plastics Sales Dept 1523D. 
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Motor oil can’t be restored... 


to its original form once it’s been used in a mod 
gh-speed engine 1 H. L. Hemmingway, 
r for Pure Oil Co 
the old adage that “motor oils don’t 
Id an American Petroleum Institute 
imittee meeting that not even drastic 


ses can produce an oil that is “just 
lonization chamber serves as a resistor 


Switz., do n 
ire not ent 
ypacitor 
ionization chamber and an 
ha radiation. This radiation 
hamber, making it electrically 
yf ionization, and therefore 


mtrolled by interposing a 


Plastics, stable from -80 to 800 F .. 


e being sought by the USAF; and, savs ; 
Wright Field 1 yrt veral metallo-organi 
h tremely promising. No pra 
but 


A battery that carries its own built-in heater 
1 by American Machine & Fo 


i Chemically heated battery 
) ] » 
Dry Ce PI ‘ , temperatures down to 65 F, is expecte 


Nilay 12, P 72 os well a military P Activ 
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DEVELOPMENTS 


TO WATCH 


Magnesium-beryllium alloys . 


| Ry in metallurgists for f lightw t 
h bi er signih n announcement of progr s to date 
two metals is as er International Confere1 m Ate 
] 


r or aluminum Geneva. (For background informati 


ild mean a ee PE—Mar. 17, p 


Transistor producers are aiming at... 


i] 


\\ \\ \\ 


powe! 

ications ral 
irfacing for re eta 
Dow Chemical C 


lle ; 
11S 


Talking machines are becoming quite the rage 
; ] P } ; P f 


lective 
CICCLIVe 


ompute! 
| 


rmation 


ARG 
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THE ENGINEERING WEEK 


ora” 


a 


How Foreign Car Design has Changed si since 1950 


@ McGraw-Hill World News spotcheck reveals that British auto 
sizes, weights, remain constant. 


@ Volkswagen-makers actually increase demand by refusing 
to vary models. 
@ Italy’s Fiat size is reduced, horse power increased. 


Suspe nsion and transmission 


\l 
h Mot 


In engine development, Brit Principal economy 


V1 


| 


This was Italy’s Fiat 500 sedan in 1950 
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THE ENGINEERING WEEK 





d in March 1953 and 
size was enlarged in August 1957 
t 


ne, windshield pillars 


; 


Italy’s Fiat 
Mitan—l 


edan, 


iat’s economy 


has grown shorter 
ind second between 1950-58 photos, previ 
hal f 

now hoids tour peo 


ple 
from tl 


standardize in pl f tw Ve 


mpan 


measured f 
4 ft 


er the time span, whe 


in. wide and 


) 6 tt 6 in 
I n I l 


; moved the en 
) rear and sub 
ooled engine f 


ng. 6lin.wideand 4 ?tCy! r watercooled powerplan 
nt-wheel constant at 


aistance 


remained 


with 
1ssion 
peed 
mod 
quickly 
yeeds 
é 


nsional and design 
58 vehicle } 
in. against 14 ft 1 in 


modei—but t! 











A combination 


timing and V-belt, just patented by A. E 
of both, 
iction and tim- 
the 
sisting elemont 

or cord along the belt's neutre 


Carle, Detroit, has the intage 


permitting combinatio tr 
re ing drives with the same belt. Basicall 

1 every O These have 
, 


uded reduced valve play, addition 


belt consists of a “strain 


witha 


Uxis, 


20 


time he 
e be 


V-Belt 


t construction on one side and 
The V 


may be pointed toward the center of the 


construction on the other 


belt or away from it. In one construction 
the timing belt element is recessed into the 
belt, permitting the belt to act as its own 


guide over unflanged timing wheels 
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Solid Fuels Get 
Super-small Powder 


? \\ | ; i 
nt—but it now produces 58 » CAMBRIDGI Mass Ult 
unst 44 hp eight vears ag in minum tl 


10ke automatic carbureto 


nat 


Over 50 polyester glass 
moldings... 


European 
increased gla 
res 18.5 sq ft 

ft in 1950 
making 
immings, 


rument pan 


vrea 
The 


rectangu or stee 


Front wheels hove 


It's Not Unanimous on arses aston 


HARR 





\ 


Germany, for ex 
ilready has its own symbols 1ecting just 


machine tool industry. One be going abroad 
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Government, Prime Contractors 
Show Subcontracting Opportunities 


Army explains 
how to get bidders’ list. Lt. Col. F 
ind th A. Bogart, commanding officer of the Pitts 
idditior burgh Ordnance district for the Army give 
Jetails to S. O. Watts of Huntington and 


Stanley M. Jessen, Southern Airways Cc 
afl 


Atlanta, Ga. Products on table and 


; specs on bulletin board are typical of 

public what Army ordnance buys. At other booths 

exhibit exhibitors showed typical products sub 

than 500 businessmen contracted with detailed specification: 
exhibit had plen 

Depart company 


contrat uninterrupted 


ym the imm 


the 


been producing. Plant tours 


tl primes ry 


of Sharon 
Cx W ivi | 
n Machine Co., Shell 
National Alu 


What Exhibitors Said 


Wide range of products... . = © - ' 
were displayed in 90 Huntington bo zeneral public was barred until final evening t started last fall wh 
But, some 500 businessmen scouting for new work came to the exhibit. Without the was put up by th 
crowds, small groups could talk in earnest. Serious discussions started at the exhibits nmerce to finance th 
were carried on in hotels and restaurants. Often company met company even though if Exhibit Space was given 
some area. Although selling was not a prime factor, some sales 


were made participating companies 
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Trucks Switch to Ac-de System 


THE SPEED PROBLEM 
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Miles per t 


Comparative output. . 


* July 7, 1958 


rn 


the two electr 


nufacturers of 


THE 


seme 
yster 


Ac-de 


e-Neville 


1! Mot 


COST PROBLEM 


Bits 
and 


Pieces 


North Americ 


of Michigan | 


New Hardenable 
Titanium 





READER TO EDITOR 


New Model Every Year? nders, and a heavy luxury cat 
ind ind preferably 
r 


d Uv , ; 7 , 
h cars should be \ review of this type can quickh 


irs Minimum serv ind economically bring the creator’s 


life, and should be rugged enough ideas before industry. This is valid re 
Onl » stand the average extent of punish gardless of the stage of the invention 
n mn I in 


nt without necessitating more than The first contact with the independ 
an answer that dic : 


: minal expens« upkeep nt inventors has long been a weak 

redundancy. Th t : ; 
[mprovin il intelligence nk in the idea-to-product chain 

buvers ai lhe absence of freedom of 


frustrates the individual tl 


tagnates our economy. To rectify 


us ailment I would 


ionger a 
e. Slums of 


; 


of 


A Means for 
Establishing Communications 
lo the Edit 


KENNETH K. Ko 
Hillsborough, ( 


Axial, Not Radial 
lo the Editor 


Do 
Che Indiana Steel P 
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Climax Develops an Extremely Tough, 


Abrasion-resistant Chrome-Moly White [ron —— 
¢ Moly in Nickel-base 


: Casting Alloys Improves 
New Alloy Proves Superior Cr gt martensitic iron lasted only ’ I 
- oot oO OU hours 


in Erosive Applications Because of its toughness, Alloy 42 


High Temperature Service 


also be used where moderate impact 
4 new martensitic white 1 has would 


] 
cause low lloy types 
proved exceptionally t 


oug! i ist- iron to break or spall it 

ant to abrasion. It’s called loy é t more economical than 

excellent combination of parts or linings now 
tructure I : abrasive applications 

tearing by tram} i 

chemical attacks by oils and other orga 

compounds Is ¢ Dvious advantage 


The recommended tion range free « é “Some Properties 
of Nickel-base Casting Alloys for High- 
temperature Service” by D. R.V 


( 


is: Carbon 3.00-3.50% ; Silicon 0.30-0.60 ; 

wear: sand pumps, flotation impellers, Manganese 0.60-0.90; 
sand classifier wea) snoe pu nill 18.0; M \ 
blades, brick mold li nd chute! 4 Chimay 

For example | t 110) cusses melt 
impellers in z sand pump handling shrinkage, heat treatment, structure, . , 
coarsely ground taconite hs physical properties, machinability, weld Cast Steels Studied 
already lasted over 1,000 utt j 


vious impellers made of a 4.5% Ni, 1.5 ‘ eran ately at Low Temperatures 


Heat Treating Improves the 


Wear Resistance of Gray Iron 


Imes prea 
s. With « t “The Low-temperature 
Impact Properties of Cast Steel” W.J 


> than quen J Vin} 


n 


Why 


labile 


nimum distortior New Data Available on 
Voly Iron Bulletin ai a 
niermation on warfece hard: Low Carbon Bainitic Steels 
anneal i a ig 
Flame hardening the teeth on a sprocket im- 
proves wear resistance with minimum distortion 


For a free i “Why Moly tron 
Bulletin i the 
Tempering Low-Alloy 
Creep-Resistant Steels 

4 recent 


1 


“High Alloys 
to Combat Corrosion” by E. D. We t 


( cle = 


Vané 
cree 


creep properties,n ] 


Thermenol Shows Excellent “Low-carbon Bainiti« 


: Ye Resistance to Heat, Corrosion 

' Thermenol, a yn-alu im-molyt 
denum magne | 

ably wit 


f opy of “The Tempering of Low- 
alloy Creep-resistant Steels Containing 
Chremium, Molybdenum and Vanadium” I Climax Molybdenum Co. Division, Dept. 61 
by E. Smith and J. Nutting, circle Ft materials, and in me casé 1) American Metal Climax, Inc 

even bette rvic ithile I 500 Fifth Avenue, New York 36, N. Y 


Moly Helps High Alloys 


Fight Corrosive Attacks ew 
ires 
Highly alloyed materials are playing For a copy of “lron-aluminum Mag- 
a greater part in combating corrosion netic Alloy Has Excellent Heat Resist- | ~ 
4 current paper n these alloys con ance,” circle #8 i 
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This jewelry chain of COPPERPLY’® wire 
might give you a gem of an idea! 


® Copperply wire, a National-Standard development, 
is a steel wire, electroplated with copper to required 
thickness and with unmatched coating uniformity and 
oncentricity. 
It makes sense for jewelry chain manufacturers to use 
( opperply wire instead of ¢ opper or brass wire, because 
material costs are greatly reduced. It also provides an 
ideal base for plating if desired, it excells in strength, 
nd provides more footage per pound with resultant 
production and handling economies 


To date other uses in light coating weights include: 


NATIONAL 


DIVISIONS: NATIONAL - STANDARD, Nites, Mich.; fre wire, sta/niess, music apring and plated wires + WORCESTER WIRE WORKS, Worcester, Mase.; music spring. stainless and plated wires 


wrapping for piano wires, reinforcement for eyeglass 
temples, decorative tinsel, fanning mill cloth, and 
springs where a combination of power and electrical 
conductivity is needed, A major use in heavy coating 
weights is in the field of communications. 
Here we touch only briefly on a few of the unique 
Copperply features, but perhaps enough to spark an 
idea worth exploring. And you'll find that the word 
“cooperation” has real meaning at National -Standard 
. whether your interest lies in Copperply wire or any 


of our other products. Try us. 


STANDARD 


high and low cart 


WAGNER LITHO MACHINERY, Secaucus, N. J.; meta! decorating equipment + ATHENIA STEEL, Clifton, N. J4 fal A? carbon spring sees + REYNOLDS WIRE, Dixon, Hl.; industrial wire co 








- 122 WATT 


a MINIATURE 


- RHEOSTAT 


++ +! LPT PTT TTT  actuat size 
1% ° «Js ° Model “E” 
High power handling capability for small size 621, %+ piamerer 


Newest addition to the Ohmite line of vitreous-enameled 
rheostats is the new Model “E” miniature 12%2-watt 
rheostat. This new unit is smaller than many one- or two- 
watt potentiometers. It provides time-tested Ohmite all- 
ceramic and metal design features for uses where as much 
as 12'4-watt dissipation is required and space is extremely 
limited. Built to operate at a maximum hot spot temperature 
rise of 300° C at an ambient of 40° C, Model “E” is also 
useful for operation at high military ambients, derated 
linearly to zero at 340° C, attained. Rugged, lasting, power 
rheostat performance is thus available in such small size 
that new possibilities in miniaturization and dependability 
are afforded the apparatus designer. 


Like the larger Ohmite rheostats, Model “E” has a ceramic 
base, and ring-shaped ceramic core. Vitreous enamel holds 
the turns of wire against shifting, and fastens the base and 
core together. Also, the Model “E” has a ceramic hub 
insulating the shaft; a métal-graphite contact; folded spring 
arm; independent compression spring; slip-ring; a stop 
directly connected to the shaft. The entire assembly is a 
miniaturized, dependable version of the time-proven 
Ohmite power rheostat design. Mounting is by a 4”—32 
threaded bushing. The shaft is 4%” in diameter. Resistance 
range: up to 5,000 ohms with 23 stock values; higher 
values available with OHMICONE inorganic coating. Re- 
sistance tolerance: + 10%. Torque: 0.1 to 0.2 pound-inch. 
A small finger-grip knob, in keeping with the rheostat di- 
mensions, is available. 





Special length shafts and bushings, screwdriver shafts, lock- 
ing type bushing, tandem mountings, enclosures, etc., sim- 
ilar to the variations available on the larger rheostat, can 
be provided upon specific request. 











12 to 1000 Watts 


7 , All sizes available from stoc Wide ge < 

resistance values, including the NEW Mode I 

\s 4 . Ten sizes are available to meet MIL-R-22A requir 
\ 3 ' . ments in each of the 26 type designations 


fon FJ 
AKGori okie 
RHEOSTATS RESISTORS RELAYS 
TAP SWITCHES TANTALUM CAPACITORS 
R. F. CHOKES VARIABLE TRANSFORMERS 


QUALITY 
Components 


+ WRITE FOR BULLETIN 157 
L 








~ OHMITE MANUFACTURING COMPANY 3611 Howard Street, Skokie, llline 
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“‘Aluminum is one of the most design-able of 
metals."" So says the aluminum industry, 
naturally—but more and more product engi- 
neers and designers are adding their ‘“‘amen’”’ 


every year, by designing in aluminum. 


Reason for aluminum’s design flexibility is 
its workability. From a production standpoint, 
you can do more with this lightweight, strong, 
rustfree metal than any other commonly-used 
material, and production is often more efficient 
with aluminum. 


You can machine aluminum: Most aluminum 
alloys are known for their inherently good 
machinability. They cut easily at high speeds, 
saving time. They require less machine energy, 
saving power. They conduct heat away from 
the tool point rapidly, saving tool wear. 


Form it 


_Design-able 


You can extrude aluminum: Aluminum can be 
squeezed through extruding dies to produce 
tailored shapes of almost unlimited variety. 
An extrusion, besides giving you wide design 
latitude, can often eliminate extra operations 
such as joining, machining, reinforcing or 
crimping. One extrusion often can replace 
several separate parts. 


You can draw and form aluminum: Light- 
weight, ductile aluminum alloys are ideal for 
drawing and forming operations of all kinds 
They'll draw and form easily, on standard 
equipment—and often require less power. 

You can cast aluminum: Aluminum can be 
easily cast by all three methods: sand, perma- 
nent mold and pressure die casting. It can be 
cast in thinner sections than most materials, 


REYNOLDS 
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Cast It 


Weld it 


because its workable 





and produces a casting which requires much 
less (if any) machining or finishing treatment. 
Aluminum castings usually cost less than ferrous 
castings, when you consider finishing costs, 


handling costs, and metal costs. 


You can stamp aluminum: Aluminum can be 
used to efficiently produce stampings, punch- 
ings or blanks .. . and tools last longer when 
stamping aluminum. It’s lightweight and easy 


to handle, often needs less finishing. 


You can weld aluminum: Any of the common 
welding, brazing, riveting 
even soldering—are practical with aluminum. 
In addition to the popular tinert gas arc weld- 
ings, all other common welding methods can 
be used with aluminum. 


ALUMINUM 


Watch Reynolds All-Family Television Program, 
DISNEYLAND", ABC-TV, 


joining methods 
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Take advantage of the versatility. the work 
ability of aluminum. It’s one metal that can 
improve products, and cut production cost 

too. For full information on the potentials 
and characteristics of the various aluminun 
alloys—or for technical assistance—contact 
Reynolds Design and Engineering Services 
through your local Reynolds office 


Reynolds Metals Company, P.O. Box 2346-HN. 


Richmond 18, Virginia 


are made with 
REYNOLDS G23 ALUMINUM 


© StrmOrs mets COMPO 
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LOOK INSIDE 


the Sherman Pin Setter and you will find those smooth-operating, trouble-free 


Bowlers like duckpins at all hours of the day — times when pinboys are not 
always available. The Sherman Pin Spotter is an automatic device for setting 
the pins on their spots, sweeping the alley clear of deadwood, replacing remaining pins 
for next shot, and returning balls for next frame. These pin setters, presently made 
by Crompton & Knowles Corp., must be ready to 
operate at all times at the push of a button 


HEIM UNIBAL ROD ENDS ntribute tr 


histor talk 


f 


power 


EIM COMPANY [7 


[ O N N E 





if 
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MINUTEMAN ! 


Your steel service center starts delivery even as you place your order! 


iweinTo 


eivable leman j— ' ne ple es you sp jrance aga t ne 
j } ; 


regular basis, his facilities, stocks and fast delivery service can be integrated WEIRTON STEEL 
ur production needs. He Is, tr enter of the steel industr COM PANY 


ni nhane r | a Vv 
nly a phone cali away WEIRTON, WEST VIRGINIA 


for any quantity of Weirkote continuous-pr 
zin ated sheets, hot- or cold-rolled s 
Th? as | 


| ict 
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Corrosion Resistance i: is an immutable 


law of Nature that all things seek their most stable 
tate. Nitroglycerine craves opportunity to explode 
back into passive water and gas vapor. Radium glows 
ilently as it decays into lead. Metals yearn to return 
to their oxides. 

Corrosion is simply the return of a metal to its 
most stable form. It’s an electrochemical process 
that is generally speeded up by the presence of salts, 
icids and moisture—in fact, at humidities below 50‘ 
there is virtually no atmospheric corrosion of steel 
[here are six common ways to minimize corrosion 
select the right steel, apply protective coatings, in 
tall cathodic protection devices, set up periodi 
leaning procedures, control the corrosive environ- 
ment, and use design techniques which reduce the 
cost or likelihood of corrosion. 

We have a record of one case where a manufacturer 
installed expensive piping to transport gaseous chemi- 
cals—overlooking the fact that ordinary carbon steel 
pipe would do the job just as well if it were insulated 
to prevent condensation of the chemicals inside the 
pipe. Sometimes a vessel is designed with great care 


so that it will hold a corrosive liquid, only to have 
the vessel attacked from the outside because the sup 
port brackets harbored pockets of moisture. And 
there are cases on record of stress corrosion failure 
because it was not recognized that stress relieving 
was necessary after cold working the metal. 

Empirical corrosion information can be an excellent 
guide, but actual service records or true-to-life tests 
are the safest ways to judge a grade of steel, and you 
can often avoid the expense and time-consuming 
nature of making your own tests if you check first 
with United States Steel. A corrosion problem that 
is new to you may be familiar to us, and we may be 
able to supply you with information that will solve 
your particular problem promptly. 

Another good reason for coming to United States 
Steel is this: no matter what kind of steel you need, 
you're sure to find it among the vast range of USS 
Steels for Design. The final selection, of course, 
should be made by a skilled metallurgist. Our techni- 
cal staff is always available to consult with you about 
your problems. United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pa 


S COR.TEN rR EN 


United States Stee! Corporation « American Steel & Wire « Columbia-Geneva Steel « National Tube ® 
Tennessee Coal & iron « United States Steel Supply « United States Steel Export Company United States Steel 














Lower Right 


Lower Middle 





uick-Opening Fasteners 
Selecting S mall Fastenings for Metal Closures 














Quarter-Turn Fastener 


Lion Fasteners open and close with a 


ler che 


% turn, hold sheets tightly un 


of a 
Quickly operated and fully retained 


compression tugged spring 
in the outer panel, they are approved 
under U. S. Government military spect- 
fications. Stud and receptacle float for 
easy alignment and simplified hole 
preparation. Flush, oval, wing, knurled, 
ring, and key head styles available 
Sizes—No. 2, No. 5, and High Strength 


for extra heavy duty. 














Cabinet Latch 


Just drill a hole, push the fastener stem 
through, and slide the special push-on 


% Quotation from ‘' Designing Electronic Equip- 
ment for Maintainability’; Machine De- 
sign, July 12, 1956. 
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D. I 
/ ; Ri éarc 


clip into place. No welds, screws, bolts 


or rivets: the fastener 1s permanently 


installed in seconds! 


Adjustable to any grip length or panel 
thickness, the pawl is fixed in place by 
The 
brightly finished knob ts set off by a 
Also 


screwdriver operated flush head 


a single set screw fastener’s 


plated washer furnished with 





F 


> 











Spring Tension Latch 


For fastening slide-out drawers 
hinged panels the Southco Arrowhea 
Latch 


opens with a quarter turn yet occupl¢ 


is recommended. It locks 


” 


less than “%" inside space 


Doors are held under spring tension— 
a push against the arrowhead knob 
relaxes this tension, allows operation 
Dril 


no ta 


with fingertip ease 
for 


door is necessary. No striker plate 


| a single hole 


installation stening to the 


iS needed. 


Pawl stop is eliminated—arrowhead 
shows at a glance exact position of 


pawl 





3 
r 


Ty we 


Adjustable Panel Latch 











Small doors and panels can be fastened 
with greatest speed and lowest cost 


with the Southco Adjustable Latch 
TI 
through two holes punched in the 


| 


aoor, 


1e entire fastener is quickly installed 


no bolts or rivets are needed 


It operates with a quarter turn, requires 
no striker plate. An extra twist after 
the nylon pawl is engaged pulls up the 
and eliminate 


form a seal 


with wing, knurled, or 


Free 
Fastener 
Handbook 


ny other spec al 


es, In twe colors. 


Write on your letterhead 
Division, South Chester Corporat 


Lester Pa 


36 Industrial Highway 


, 
/ 


FASTENERS 


/ 


/ 
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ORTMAN-MILLER 
Launches Another 
Star Performer... 


The 0-M Automation 


Heavy-Duty Air and Hydraulic Cylinders 
1000 PSI Hydraulic — Series RH 
200 PSI Air — Series RA 


available in 11/2” to 8” bores 


Meets JIC and Automotive Industry “Automation Standards” 


Any resemblance between a guided missile 
and an O-M AUTOMATION cylinder is 
purely coincidental. However, each stands 
as a symbol of progress in its own field 


In the Series RA and RH air and 
hydraulic cylinders O-M has incorporated 
many advanced features in an extremely 
rugged line of cylinders designed to meet 
automotive industry specifications for 
Automation cylinders. The advanced de- 
sign of these cylinders makes them well 
suited for severe applications in all types 
of machinery and equipment 


For detailed information, consult your 
local O-M representative or see our new 
catalogues No. 107 for Air Cylinders— 
No. 108 for Hydraulic Cylinders. 


Mail coupon below for your copy! 


ORTMAN-MILLER MACHINE COMPAN 
15 143rd Street, Hammond, Indiana 


[] Have representative call 
| Send Bulletins 107 and 108 


Name Position 
Company 
Address 


City Zone State 
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NEMA Sizes 0 and 1 
Two, three and four-pole construction 





_ i fe. 


— 
: 7, BE 
: LJ ] 


‘sbmeracnan seme. 





ELECTRICAL 
EQUIPMENT 

















EC&M weavy invustey ELECTRICAL EQUIPMENT. ..NOW A PART OF THE SQUARE D LINE 


SQUARE 7) COMPANY 
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Starter has EVERYTHING! 





SMALLER! 
Takes less space, whether it's 
built into machine or mounted 
externally 


SMART STYLING! 

Matches the streamlined ap- 
pearance of today’s modern 
machines 


QWIK-MAKE, QWIK-BREAK! 
Positive snap action opening 
and closing of contacts. Longer 
contact life 


TRIP-FREE 

OVERLOAD PROTECTION! 
Impossible for operator to hold 
motor circuit closed against 
overload 


LONGER LIFE! 

Toggle Action operating mech- 
anism. Heavy duty construction 
throughout 





CHOICE OF ENCLOSURES 


Water and Hazardous 
Dust-Tight Locations 


Wréile tor BULLETIN 2510 B-C 


EASIER INSTALLATION! 


Wire it without removing starter 
from enclosure. All terminals 
have pressure wire connectors 


EASIER MAINTENANCE! 
Off-the-Shelf” parts kits make 
normal maintenance and modifi- 
cations easier than ever.They’re 
easy to buy, easy to identify, 
and faster to install 


TAMPER-PROOF ! 

Cover padlocking device pre- 
vents tampering by unauthor- 
ized personnel. Safety latch 
locks “start” button in “OFF” 
position 


VISIBLE INDICATION 
OF OVERLOAD! 


Self-centering pushbuttons 
show when overload has oc- 
curred 


Fractional-horse- 
power manual start- 
ers are available 
in a full line of en- 
closures including 
General Purpose, 
Flush Mounting 
Water and Dust 
Tight, and Explo- 
sion Proof 


Address Square D Company, 4041 North Richards Street, Milwaukee 12, Wisconsin 
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Experience—the added alloy in A-L Stviniess, Electrical and Tool Steels 


.s going ing sgginiess and 
reme care t ' in making 


one- 
rolled shee® 





STAINLESS STEEL PRODUCERS 
and What They Make 


. 
FE 
- 
= 
E 
“ 


Hot Rolled 


Sheets 


Sheets 


Cold Rolled 


Hot Rolled 
Cold Rolled 


Strip 
Strip 





ALLEGHENY LUDLUM STEEL CORP 


< 
Pa 


awe 


= 





» 
»“ 
x 


Of the 60 producers of stainless steel... 


only ALLEGHENY LUDLUM makes all sizes, shapes, finishes and analyses 


1957 issue, STEEL magazine published 


This 


60 some 


Own on stainless steel industry 
Ludlum, ot the 


I] I Alle A he ny 
} 


prod 


the 


stainless, uces all $1zes, shapes, 


} 


ble time and money. When you 


yur one source of stainless, yo 


Ss 


sales engineer ne order, whether you buy 


Dars, tubing ofr whatever 


} 


same time, you get the best technical service 


research and development department is con 
} 


ig for new alloys, and better ways to use 


ngineers 
Allegheny | 


through to fir 


; ° ] 
ind special literature 


ws the product fron 

has greater quality 

tne stainless you tf \ i nd since A-lI 

stainless you @g 

best for your 1n livi 1ual 
Profit by Allegheny | 


} 


integrate supplier of 


he can save your ey 


and time illegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 


representative lay 


Or write 


ALLEGHENY LUDLUM 


for warehouse delivery of Allegheny Stainless, call RYERSON 
Export distribution: AIRCO INTERNATIONAL 


EVERY FORM OF STAINLESS 
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SELF-LUBRICATING 


Wiser pat! 


prove a match for top payloads 
on ATHEY Rear Dump Trailers 


Oilite* Bronze Bearings have proven more than a ma 
22 and 34-ton payloads on Athey Rear Dump Trailers 
Oil-cushioned against shocks and impacts, these Oilite h 
bearings have demonstrated that they will withstan 
punishment and still give satisfactory service 
infrequent lubrication and help Athey subst 
dependability of its hauling units. Yet 

than many other type bearings! 

No wonder more and more designers are 
self-lubricating Bearings for motor vehi 
power tools, machinery and countless othe 
Contact your local Oilite Engineer today 
complete design information to help you 
and bushing applications low-cost, dependable 
free. Look for him in your telephone directory 
OILITE” or write direct to Dept. A-7 


the most trusted name in powder metal! 


AMPLEX DIVISION 


CHRYSLER CORPORATION, DETROIT 31, MICHIGAN 


. . . 
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Fairbanks-Morse Totally-Enclosed Fan 
Cooled With Controlled-Stream Air Flow! 





New Fairbanks-Morse design confines air stream to surface of 
motor— provides extremely efficient cooling, prevents dust 
and dirt accumulation. Combines advanced design 
innovations with long-proven F-M features. 

See why these all-new F-M motors warrant your 
investigation now for severe service involving dirt, dust, metal 
turnings, or abrasive particles; corrosive vapors, steam, 
excessive moisture, etc. 

Write today for new Bulletin 1205, giving complete information 
on new F-M Totally-Enclosed Fan-Cooled (Type KZC, 
in larger frames) and Non-Ventilated Motors (Type KZE, in 
smaller ratings). Fairbanks, Morse & Co., 

600 So. Michigan Ave., Chicago 5, II. 


ASK FOR NEW F-M BULLETIN 1205 


&) FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 





ELECTRIC MOTORS AND GENERATORS « DIESEL LOCOMOTIVES AND ENGINES « COMPRESSORS « PUMPS « SCALES « RAIL CARS « HOME WATER SERVICE EQUIPMENT « MAGNETOS 
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EVEN DA VINCI’S DESIGN COULD HAVE BEEN BETTER 
WITH HELP FROM AN S)S/FP ENGINEER~— An 
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Manufacturer cuts product cost 


Problem: a sy». 
t old band-mull 


notor required less space 

maintain. Fewer parts 

Elect: es engineer for help were required embly was simplified. Savings in 
2. The manufacturer was 


Solution: Yr ‘ ury Electric sales engi well on his way to solving his cost problem 
CIRCLE 129 READER SERVICE CARD 





$192 with Century Electric motor 


More than a motor: This is another 
example of why you get more than a motor when 
you take your motor problems to Century Electric 
You will have the help of experts who think, sell 
and apply motors—and nothing dut motors—day 
after day. They may be able to show you how to 
get better performance and cut costs for your 
product 


For nore information, contact your nearest 


Century Electric Sales Office or Authorized Dis 


tributor 


CENTURY ELECTRIC COMPANY 


St. Louis 3, Missouri y 
. jz 
Cie 
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AN INSIDE LOOK AT A 


ni | Bulleti ffor 


Eastman’s new Te 
new standard 1 
for your convenience 


ing to your pressure requiremer 


i 


un — 


Eas mak 


cs 
court 
Hose ASSEMBLIES ano 
essuRre 
HIGH FF 


CONVENIENTLY ARRANGED TO HELP YOU MEET 
THE INCREASING DEMAND FOR HIGHER PRESSURES 


Here’s an entirely new service concept in catalog 
arrangement. It is designed to assist Engineers and 
Purchasing Agents in specifying Multi-Braid Hy- 
draulic Hose and Tube Assemblies to meet the 
demand for increasing pressure requirements. With 
pressure as a primary consideration—the right 
assembly can be selected for the specific equipment 


on which it is t 


Nine major sections are devoted to assemblies suited 


to all types of high pressure hydraulic applications 
complete with tables and specifications, including 

ead dimensional cross section drawings. 
Include this new catalog in your files to make it 
easier to specify the proper assemblies. 


Write for Your Copy Today! 


t ede. 43 | _ 
ai\en| J 3 4) =| si MANUFACTURING COMPANY 


porate ithe field Dept. PE-7, MANITOWOC, WISCONSIN 


SAFEGUARDING AMERICA’S LIFELINES OF MOBILE POWER 
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ooarerabeane 


n of General Amer 
and Co a Juct 


Premix moldings give you all three... quality, economy, versatility 


d cut costs at the san 


YOU CAN DEPEND ON 


P « NGIN NG 
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DESIGNING WITH ALUMINUM 





This is one of a series of information 
sheets that discuss the properties of 
aluminum and its alloys with relation 
to design. Extra or missing copies of 
the series supplied on request. Address 
Advertising Dept., Kaiser Aluminum & 
Chemical Sales, Inc., Department PD-1 
919 N. Michigan Ave., Chicago 11, III 








CLEANING AND PROTECTING ALUMINUM SURFACES 


To aid designers in recommending maintenance procedures for aluminum 


finishes, this article summarizes the recommended uses and methods of 


applying mechanical, chemical, proprietary and wax-lacquer materials. 


Tue SUBJECT of cleaning and maintain- 
ing aluminum is a departure from the 
usual content of this design series. But 
with the growing importance of product 
finish, the designer today is as much 
concerned with lasting beauty as with 
development of a product itself 


Four Types of Maintenance 


In general, the methods and materials 
for cleaning and protecting aluminum 
surfaces may be divided into four 
groups or types: mechanical cleaning, 
chemical cleaning, treatment with 
cleaner-wax-polishes, and waxing o1 
lacquering. In most cases, only one of 
these types will be required to return 
the aluminum to its original pleasing 
luster. In some instances, a combina 
tion of them may be necessary. As a 
rule of thumb, the mildest treatment 
that produc es satisfactory results should 
be used 

The natural oxide film which is re 
sponsible for corrosion resistance forms 
rapidly on clean aluminum exposed to 
iir. This self-healing action assures the 
natural corrosion resistance of alumi 
num within a short time after cleaning 
An anodized aluminum surface is vit 
tually impervious to atmospheric influ 
ences. However, should it be desirable 
to clean anodized aluminum, washing 
with a warm solution of a mild soap is 
usually all that is necessary. In the 
event that an exceptionally tenacious 
soil is encountered, a mild abrasive 
cleaner should be used 


1. MECHANICAL CLEANING 


The simplest, and therefore the most 
common, method for removing dirt 
from aluminum surfaces is mechanical 
cleaning. Because of their action, soaps 
ind detergents are included as cleaning 
igents under this group. Actually, many 
soiled aluminum structures and vehicles 
can be cleaned with nothing more than 
soap and water applied with a soft 
scrubbing brush. Strong detergent so 
lutions, if not thoroughly rinsed, may 
cause surface staining. Rinse thor 
oughly, wipe dry with a clean cloth 
Mild abrasive cleansers — such as the 
household cleansing and scouring pow 
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ders—are effective in cleaning alumi- 
num. Application is made with a cloth 
dampened in water. Surface must be 
rinsed well and wiped dry. Caution: al 
ways work with the grain of the metal. 

Steel wool—for harsher abrasion— 
must be carefully used on aluminum, 
rubbing in the direction of the metal 
grain and using only enough pressure 
to remove the soil. Heavy pressure will 
mar the mirror reflectivity of the sur- 
face. Special care must be taken with 
“satin” finished aluminum to prevent 
polishing of the etched satin finish 
Stainless steel wool, 00 size or finer, is 
preferable for cleaning aluminum be 
cause it will not cause corrosion if sliv 
ers become embedded. If steel wool 
soap pads are used, the aluminum sur- 
face must be thoroughly rinsed to pre- 
vent rust discoloration from embedded 


When using abrasives, always bear 
in mind that they may alter the appear- 
ance of the aluminum finish. To mini 
mize such change, always rub in the 
direction of the finished grain— never 
across the grain. Special care should be 
exercised in cleaning matte finished alu- 
minum which has no grain 


2. CHEMICAL CLEANING 


The fastest and least expensive way t 
clean aluminum surfaces, especially 
large areas, is to use liquid chemical 
cleaners These cleaners may be b- 
tained ready-for-use or in a « 
trated form that requires dilution 
water or mineral spirits before ap 
tion. Because they can be ) 
idly by swabbing or spraying 
found ready acceptance 
and railroad industries 

Solvent cleaners — kerosen 
tine and naphtha —are especi 
for greasy deposits and for heavy 
mulation of grime. It is a good prac 
to rinse off the solution to av 
or deposits. If a surface h 
quered, it may be cleaned 


eral solvent or turpentine 


«= 
ry 
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DESIGNING WITH ALUMINUM No. 28 (Continued) 


Kaiser Aluminum 





cloth. Acle 
be used f 
chemical cle 
brand names! 
centrated f 
least 


minu 


cleaners t 

ds fa 

change the appe 
may permanent 


unless th 


ferred 

cleaners (generally 
acid base ) 

faces that 

The degree 
somewhat 


the cleaner 


4. PROTECTIVE WAXES AND 


LACQUERS 
Unk. iluminun 
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Combine your motor and speed reducer in one unit 
Save space ... eliminate cumbersome belts, chains, gears 
Reduce design and installation time How to make 


with BODINE motors last 
SPEED REDUCER MOTORS | °° 


Bodine manufactures the world's most complete line of speed reducer motors 


«+: 2nd of series 


Fractional horsepower 
in the sub-fractional horsepower range. Speeds down to 0.6 rpm. Torques electric motors, given 
up to 350 in. lbs. Here's part of the Bodine Speed Reducer Motor line proper maintenance, will 
operate without trouble 
for long periods of time 


Here are a few mainte- 
nance sugge stions 

. Check intern itch 
While internal switches 
usually give little trouble, 


regular attention will 

double reduction reducer for trans double-worm-gear speed reducer to deliver make them last even 
w torques over a wide range of speeds moderate torques at low speeds. Both primary longer Use fine sandpaper 
to clean contacts. Be sure 
sliding member on shaft 
moves freely. Check for 


s of long wearing nitralloy steel (ex and secondary worms ore of nitralloy steel. Lam 
ow-powered V-1OR and NSP-11R nated bakelite primary gear assures long wear 
laminated bakelite, giving quietness and quietness; the hard bronze secondary gear 
Aotor shaft equipped with ba carries substantial torque loads. Speeds from 83 
Speeds from 833 to 1.5 rpm to 1.6 rpm. Torques 13 to 52 in. Ibs loose screws 
to 8 in. Ibs 
A motor 


S out of line 


tn load will cause 
th h and bearing to 
wear Tray idly sometimes 
damaging the driven ma- 
chine 


Pro ‘ 


Be sure that wire of pro 


tion, right angle worm gear re double worm gear reducer fe ismittin he 
i for transmitting moderate torques high torques at low speeds. Wo accurate AT VOR ‘d feed el } 
rdened and ground steel worm ground from hardened steel; bckelite primar er size 18 used to leed ele 

on end. Laminated bakelite gear assures quietness; hard bronze secondar trical power to your 


gives maximum wear and quiet gear provides long life. Speeds from 24 to 5.7 motor. If necessary re 
500 Torques 4.5 rpm. Torques 88 to 219 in. Ibs place wire. It will prevent 


overheating, reduce your 


to 29 rpm 


tri power cost 
- in many instances prey 


t 
future breakdown 


Pr e adequate lué 

tion. Remember, a motor 
running three times as 
much as usual will need 


; of . c } i 
eduction, right angie worm ... heavy duty reducer for driving heavy load three times as much a 


1pable of transmitting substantia continuously with an ample reserve for overloads tention to lubrication 


eparable hardened and ground Separable steel worms are hardened and ground Provide enough oi but 


s of laminated bakelite or hard to size. Gear bronze, selected for strength, is cut don’t drown your motor 
nding on torque delivered by special hobs to close tolerances. Speeds from See manufacturer re¢ 
te geors; oil with 173 to 36 rpm. Torques 50 to 198 in. Ibs. 


cn 


y ommendations 
eds from 5 to 29 rpm 


Watch future Bodine 
ids for more maintenance 


bs 
tips. 
Write tor technical bulletin 10228. Twelve pages of facts and figures 

33 photos, drawings, curves, and tables tell the complete story of 
Bodine Worm Gear Speed Reducer Motors. For details of smaller Free chart tells 
Bodine spur-geor speed reducer motors, ask for bulletin 1023 how to locate 
BODINE ELECTRIC CO., 2260 W. OHIO ST., CHICAGO 12 
motor troubles 





“Common Motor Trou- 

i=1_@) Bini — bles and Their Causes’” is 
the title of a 1 page bulle 

‘ / tin and chart which wil 
fractional / horsepower ) ...the power behind the leading products help you diagnose ail 
ments of small motors. It 

(ene) —.— lists troubles and proba 
> ble causes. Copies are 


available on request 
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PERSPECTIVES 





in design and development 


a : On the basis of a statement by a US attorney, it would appear that th 
The Patent Lans. — ae pe oo 
Government has come up with a strange method of reducing the backlog 


for VW hose Benefit , of patent applications in the Patent Office. The method is quite simple 
discourage inventors from seeking to patent their inventions and leav 
them to their own devices. While this may sound somewhat facetious 
paragraph from a brief filed recently in the US Court of Appeals in New 
York City by the United States of America (defendant) against Dr. Ono 
Halpern (plaintiff) makes it quite plain that the government doesn't car 
whether or not an inventor takes advantage of the huge patent system 
specifically set up for his protection The brief showed that the com 
plicated patent laws make it unprofitable to do business with Uncle Sam 

Dr. Halpern’s invention, because of its importance to the military effort 
was covered by a secrecy order when he applied for a patent in 1944. As the 
application contained classified data, the patent could not be issued (bi 
made public) although the claims were allowed. (For a full report, see PI 
June 1957, p. 199). Seeking a closed court session to discuss compensatior 
for the government's use of his invention, the plaintiff had this remarl 
thrown at him by a government attorney 

“Most important, however, is the fact that the plaintiff was not required 
to submit his information to the government in connection with a patent 
application and thereby subject himself to the possibility of a secrecy ordes 
He could have attempted to exploit his invention without the benefit of the 
patent laws. Having sought the protection of the laws of the US for his 
invention, he cannot now be heard to complain that he must pay a prix 
for that protection.” 

To all inventors, the US is saying in effect, “I didn’t ask you to com 
to the Patent Office, but now that you're here The inventor is being 
offered three choices: (1) to take his invention—minus patent protection 
to industry and run the risk of losing it completely, or coming off second 
best in royalty arrangements; (2) apply for patent protection and still ru 
the risk of losing it; or (3) sell it to a foreign country, bypassing the US 

Most inventors know that if an invention could be possibly used b 
any branch of the military, the chances are good that the invention wi 
have a secrecy label slapped on it by the Patent Office on recommendatios 
of a panel of review consisting of representatives of the various militar 
services and the Atomic Energy Commission. While the invention ca 


not be kept secret for more than one year, a review by the same group ca 
renew the secrecy requirement. This can go on indefinitely 
Meanwhile, if an inventor attempts to take action against the go 
ment for holding up on a patent issue for reasons of secrecy, or tries 
to get compensation from the government for its use of this invention, he 
finds that he is tied up in legal technicalities like this one taken from th 
same government brief cited earlier: “Subdivision (a) of paragraph 1758 
(of the US code) defines an invention as an invention or discovery covered 
by a patent issued by the United States. Since plaintiff concededly does 
not yet have a patent, he quite obviously does not come within the pro 
visions of this statute.”” To make sure that this sticks, the government 
adds that “. . . any attempt to introduce evidence in support of this caus 
of action would automatically result in a forfeiture of all claims against 


the US arising out of his invention Paul Andersor 
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YOUR KEY TO SAVINGS 
IN THIS IDLER PULLEY UNIT 


SIMPLICITY 


Simplicity starts at the hub of these New Departure idler 
pulley units ... with Sentri-Seal ball bearings. 





Sentri-Seal bearings are performance-proved . . . sealed 
and lubricated for life. No need for grease fittings or 
periodical lubricating. Economies thus gained are applied 
to the sturdy construction of the riveted pulley, where 
manufacturing refinements such as rolled sheave edges pro- 





vide extra strength and prevent belt damage. 


Mounting is easy, too. Bearing bore sizes fit standard 
machine bolts and since they require no maintenance atten- 
tion the units can be mounted in inaccessible locations. 
Nothing could be simpler—more economical, 


Write today for complete information on New Departure’s 
two series of idler pulley units—PF Series for flat belts, 
PV Series for use with standard “B” Section V-belts. 


F ve 
ras 
esis if ies 
SEN BPS SAL 
On GYARD 
AGAINST DIRT 


PRINCIPAL DIMENSIONS 


q Sheave Mounting Bolt | Belt Width or 
Unit No. Sheave O.D. Width Diameter Max. Groove 
E D “79 Width F 





SE 


folie ee: eS a 
*PF2-212 3.25 1.076 , 700 
PF2-400 4.50 1.375 2 1%e 
PF2-500 | 5.00 5.75 1.562 “Vy 1M 
PF3-600 | 6.00 6.75 1.590 ) Ye 
| __PV2-404 | 4.25 4.875 me 737 


























“idler unit PF2-212 is hardened to provide long life when used on chain drives 
**Standard machine bolt, hex head recommended 


y PV SERIES 
a 
la) » fo 


DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


MING ROLLS L/KE A BALL 
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Public Hero? 
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BELLE THIER 


Here are26 NEW AREAS of development in fabrication, materials and processes by the 
aircraft industry, selected because of their probable applicability to your problems. 
These came from a plant-to-plant survey of this research-leading segment of Metalworking by 


E. J. TANGERMAN, Editor 


MATERIALS 


1, Steels with 280,000-psi tensile strength—A ; 4. Complex high-strength forgings. N 
a ’ : a aes f alu 


. ; ; ; eases Y vol 
stan I ’ ; In 01 much 


t 


= + 


2. New materials for high strength and high temper 


ature. B 


N 


Plastics. 


ited 


1 


7. Insulations for re-entry 
H of an insulating mate 


rher-temperatur 


h promising 
i 


8. New fire-resistant and high-temperature hydraulic 
fluids promise broad application. A ty of t | 
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HOT-FORMING 
TITANIUM 


Complex formed shapes 


wre produced by B } 
ro 
at Cold water 


gs coc 


Automatic hot-squeeze 

riveter 

developed for Boeing by 

Aircraft Tools Co. in 

Los Angeles, heats the 

rivet by current; senses 

when correct temperature 

is reached by yielding of 

the rivet under dwell pres 

sure. When yielding 

starts, additional pres 14. Fuels. 7 
sure is applied auto iid tunel 


matically to set the rivet 


MACHINING 


ichining methods 


; 


15. New m 
9, Nonorganic lubricants and sealants for liquid-oxy- : 
gen systems. R h has brought a bett 


tanding of tl ( ind 1 ited in fuid 


10. Finishes \l e cess rr 


; 


ind ! finisl I mormal conditi 


being applied 


11, High-temperature paints and lubricants t 


] 1] ] 
t applicadi« elsewhe 


12. Anticorrosion finishes. Cabin pressurizing and 


( g humidity to cabin itmospnere CI 


13. Plating. S 


ment ha I 
embrittlement. Mar 


. 3 
including 
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We WINGS ens 


CHEMICAL MILLING WELDING & f 
HIGH TEMPERAT 


SE MCTURING METHODS —RESEARCH & DEVELOPMENT MANUFACTURING METHODS —RESEARCH & DEVELOPMENT 


Three demonstration panels show how Northrop is applying new forming technique 


16. Chem 


™ 

ical milling 
' ? 

tit i £ i 


FORMING PROCESSES AND TOOLS 


17. Stretch forming and other processes—| 
t ipped-rubber lt l-rubbe 


ils, with trapp 


uilt-up male (bott 


ynposition 


NUMERICAL CONTROL, COMPUTERS 
or the like are used for pressur ! raft industry f " 
1400 psi \ Northrop iddit 


n ming along ra] 
7 woes Tes _ . 1] : 
' million invested wu 
+200-F infrared lamps that heat the workpiece to 160 ‘ rattan, 
n less than 60 sec, then swin 


time B eine ha tl 
ll ( iT ] i} ] ( ? 
ram de ce nd 


19. Numerical control. | 


e largest con 
idapted both the IBM 704 and IBM 

ontrol programming On 

18, Epoxy fixtures, bonding fixtures, drill plates and transfer line of itilit 

other lightweight low-cost tooling being produced machin 


' ; 
) 


| ] 
du 1 Ta ( ( 


54 
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(Nt mW 


Two sculptured wing panels... 


for the Boeing B-52G are being 
produced simultaneously on tape 
controlled skin mill with a table 
area of 12 x 80 ft. This 

Kearney & Trecker mill, controlled 
by magnetic tape, is only one 


such machines at 


TAPE 
CONTROLLED 
MACHINE 


TOOLS 


At Hughes Aircraft 
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LIWIETIHIE! WINGS 


Ps 


entional n O die mold for an airfoil 


required nine manual operations. For example, ; 
loft board, 10 master j ; 
master model, and a 
aan ha way! ( ( ii 
mold preceded sand cast . 


b., total tim 


] , 5 
By numerical control 


7c 1 
7 2 


nly 24 hr 


but tape prepara 


Miniature corrugated structure 

developed by Ryan uses sheet stock only a few 
thousandths thick to provide required stiffness with o 
substantial reduction in weight. This is Bruce Mitche 


Ryan’s Chief of Structures, with some of the sheet 


ASSEMBLY PROCESSES 
91. Adhesive bonding. MI 


} thyct 


have brought the 
Ihere are alr idy 
inswers in doors, 
kiis and similar 

t the entire airfoil 


for its Mach 2 per- 


b] ide f IT 
bond d 


ind heat-t 
ind missiles 
rch in welding 
trength steels 
has 
welded he 
though several 


eloped for specific pul 


developed a structure of mini 
17-7PH) welded to a flat-sheet 
) F and cut weight 25%. Th Linde, ¢ 
ittle as 0.08 in. thick. Solar also ha trode held 
ndwich: Lockheed one with a waffl hielding ring 
Lockheed structure has recently been in assemblic 
14 


} 


gn by spotwelding the entire con The welds 
dent with the skin, thus reducing ng. The wel 
ilong the ex ind posty 


Linde i 
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Sonic test laboratory . . 





at Boeing measures destructive effects 
high-intensity sound generated by a 
compressed air horn, with flow interrupted 
by a motor-driven chopper valve. The 
yenerator converts 4000 cfm from tw 

400 hp air compressors into 190-db sound 
Test-cell walls are two layers of 12-in 
reinforced concrete separated by dead 

air space; surfaces are lined with s< d 
Ds »rbing materia Sour a-ieve!l buts 7€ 


hamber is only about 70 db 


24. Weight elimination and reduction 


25. Nliniaturizing 


26. Resistance to acoustical vibration and shock 


; 


EDITOR'S NOTE 


er ec 


fer a 


based 


40 
arge sectior 
ntegrity Aluminum Castings Feb 
re agded stre 3th and reliad 
onents Grumr makes ther 
High speed etching give 
ft. First design dat 


t handle easily 


appear 


nterpret 
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(A) Flat spring with curved support 3) Curved spring ort (C) Curved spring with curved support 


lL. Rolling- beam cantilever springs 


Providing a curved support for a cantilever protects it from overstress and triples 


its energy capacity. Here are design equations and details covering 7 types of 


CANTILEVER SPRINGS 
That Roll with the Load 


MODIFICATIONS WORK TOO 


REPRINTED—circle E31, inside back « PRODUCT ENGINEERING °* July 7, 1958 





y/y 


2-Force -deflection curve 


6 - Hinge springs 


h 


4- Back-to-back spring 


EDITOR'S NOTE: Whe 
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N FEATURES 


Prestessed Spring 


Drives Camera Aid 


dissolving 
device 
Device mounts on lens of a hand-held movie 


camera, gives professional-looking fade-out 


effect to picture sequence. 


estressing, then backc ng flat spiral spring allow 
ing more energy in a small space. Wollensack Optica 
Rochester, N. Y., designed the device, made possible 

a spring-winding technique developed by the Hunter 


ng Co., Lansdale, Pe 


Fading action 








Large-diameter arbor 


PRODUCT ENGINEERING * July 7, 1958 





Large miller . 


Floating tool column .. . 


n 
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Giant Miller 
Floats in Oil 


Hydrodynamic suspension accounts for smooth 
operation of this vertical miller that removes 
metal at an extremely fast rate. The high- 
speed tool head is guided by digital control 
system. 





PRODUCT DESIGNS 


al ii 


Engine Tranquillized by Torsion Bars 


They show in this motorcycle application how to reduce racket 
and rattle of high-speed single-cylinder engine—the torsion bars 
even out power flow in drive train and stop rocker arm in valve 
mechanism from bouncing off cam. 


of isolating various engine components 
» this case, torsion bars. They were 
es by Motom Italiana, Milan. They 

s well as cut effects of engine shock 


give train 


At high rpm .. . 


Smoother drive .. . 
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Helicoid conveyor . 


Timing belts . . . 
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Screw Positions 
Nozzles for 


Shot Peening 


Efficiency of this crankshaft-peening machine 
is based on automatic, precision movements. 
Shot is thrown by oscillating nozzles moved 
by helicoid conveyor while the timing 

belts rotate crankshaft. 


Peer 





TO CALCULATE 


ADHESIVE JOINTS 


Structural adhesives are getting stronger and so is the interest in this method 
of joining load-bearing members. The author analyzes 


six basic joints and shows how to calculate stress concentrations in each. 


H. A. PERRY, Consultant, Non-Metallic 


New Book 
in Adhesive Field 
This article was prepared from 


Fibrous 
Glass Reinforced Plastics, a book 


Adhesive Bonding for 


authored by Mr. Perry under 
the sponsorship of Owens-Corn 
ing Fiberglas Corp., and to be 
published by McGraw-Hill in 
September. A member of SPE 
and ASTM, Mr. Perry has been 
active in plastics design work 
for many years. His present as 
signments include study of fiber- 
reinforced laminates for mines 
shell casings and missile com 
ponents 

Technical coordinator on the 
book for Owens-Corning Fiber 
R. H. Wagner, 
mechanical engineer and mem 


glas was Mr 


ber of a team currently studying 
the elevated-temperature proper 
ties of glass-reinforced plastics 
for the US Air Force 

Two other recent McGraw 
Hill books containing valuable 
information for the designer on 
adhesives are 
Epoxy Resins by H. L. Lee and 
K. O. Neville; and Engineering 
Handbook prepared 
by a staff of specialists and edi 
ted by Charles L. Mantell 


plastics and 


Materials 


64 


} 


1dn¢ 


A pure 
idhesive joi 
matical anal 
joint, but p1 
test n jo 
1 shear stré 
probably lower 

he most imp 
right angles to 
shear stress pai 
joint, the adh« 
stress theor 


ke y adhe S1VE 
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1 STRESSES IN PURE SCARF JOINTS 





Type Loading Nomenciature stress 


Normal sfress 


























BUTT JOINTS 


\ 


SINGLE FLAT OFFSET LAP JOINT 
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2 SINGLE FLAT OFFSET LAP JOINT (Goland-Reissner Theory) 


Cy 


TUBULAR LAP JOINTS 
I 


LANDED JOINTS 
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3 DOUBLE FLAT LAP JOINT (Volkerson Theory) 
7 





on {2) 


we, 


} a — 7 


A A 
The 


ll f 
a 


5 DIMENSIONS OF LANDED SCARF JOINT 
——_ 



































Rer 


EDITOR'S NOTE: Recent 








Velocity vectors show similar effect when “‘tacking”’ with 
iceboat—and with stator of . . . 


Britain's New 


VARIABLE-SPEED 
MOTOR 


This spherical induction motor works on constant- 
frequency ac and does away with need for 
sliprings and commutators. Turning a handle 
changes angle of its stator and automatically 


speeds up the rotor. 


c 


JOHN TUNSTALL, McG 


Design and Cost 


Predicted Performance 


| 
; 
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WHAT THIS VARIABLE-SPEED MOTOR LOOKS 


Rotatable stator .. . Commercial prototype 
on development version gives pee adi ent merely by D ows Hhandie that kew 
turning a handle. Other external co variable fre 


quency, are not needed 


hnecessal 
lisk edges 
Spheric 
punched 
chining 


dition 


EDITOR’S NOTE: Many methods of ac-motor speed 
some widely used, others for special applications, have 
peared in these pages previously 
Control in “steps” of speed is possible with ac motors that 
have multiple windings. See: ‘Controls for Multispeed Motors 
Feb ‘57, p 183, which explains available winding arrange 
ments; and “‘Multispeed Motor: June 57, p 140, for per 
formance characteristics such as starting and running torque 
Other adjustable-speed drives are discussed in: “Ac Mot 


Has Integral Stepless Control,’ Aug 55, p 210, which show 


~ A 
i“ \ JA a Vv 


Traveling field front . 
Most spherical motors . . . in ec tater ocle windines « 


tter ry inter ‘ e + 


are now built with skewed slots in stator blocks. This is be 
than having slots parallel to block sides, because block 


square (and covers full active area) at a higher speed pc 
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GLASS and CERAMIC 
FIBERS—they beat the heat 


KATA 


Modern technology is turning sand and clay into an ever-increasing variety of 
thread-like materials with rugged properties. Design data given here, on three of 
the most important types, is taken from the forthcoming Academic Press book, 


Modern Materials, edited by H. H. Hausner. 


T. D. CALLINAN 
International Business Machir 
Poughkeepsie, N. Y 


FIBERS 


includes 
with a 
uniform 
nical structure 


from ft of the 


Special fibers for special jobs 


have been prepa t 
i I 


When the glass contains 


rives fibers for thermal 


it g 
ion units in regions of high neu 


; 
iK 


What's available SILICA FIBERS 


7 , . : 
Commercially avail ( } of ch ip il thoug l fibers have greater thermal 


rns made from conti ymen f gla h ha rgal fibers, they are unsuitable f 
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emperature CS Wh 
than 110 . ae I | 


CTS 

tlumina, and free from such flux ! bor 
ree from ich fluxes as sodium and bori 

xides. Furthermore the 

ilic ite 


pitted 
i 
il powel Teg 
of eiemet having high neutron-capture 
thus precluding tl 


ison ther 


] ‘ 


CERAMIC FIBERS 


pared tl 


Papers, boards, blankets 


\ 


| ditt 
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metal during heat treatment 
bonded laminates. 

Rigid sheet or board made o ramic fiber is avail 
ible in experimental quantities, and usable at higl 
temperatures. The present dimensions in flat sheet at 


12 in. wide and 36 in. long. Thickness ranges from 2 


to in. Development work is under way to form the 
product into shapes such as tubing 2 to 6 in. in dia 
half-cylinders, corrugated sheets, and other simple forms 
Ceramic fiber roving is made from a blend of long- 
taple ceramic fibers and organic carrier fiber, condensed 
to a single strand without twist. It is capable of continu 
Mus service at temperatures above 2000 F and although 
t loses the organic carrier fibers at elevated tempera 
tures, it retains its form and insulating quality. The 
characteristics of this product suggest its use as insula 
tion for heater cords, cables, electrical heating elements 
ind other applications where a bulky, resilient, high 
temperature wrapping or core material is required 
Ceramic fiber rope is produced in the twisted thre 
trand type, in a range of % to 7 in. dia. It is mad 
rom a carded blend, a long-staple ceramic fiber, and a1 
rganic carrier fiber. Three strands of “wicking” at 
ted together to obtain the finished product. Wher 


gh strength is required at elevated temperatur 


EDITOR’S NOTE 
Fiber-base Structura 
Synthetic Fiber 


ial rope can be made in which alloy wire in inserted 
iliency and resistance to heat suggest its u application 
il insulation, expansion joint packings, Plastics 





HOW MOSCOW DESIGNS 
coming July 14 


Your next R&D News Edition will be de- READ ABOUT: 
voted to one subject only—design engineer 


ing in the Soviet Union. Our chief editor Moscow—the city, its people, how they live 


spent two weeks in and around Moscow, 


What Industry and People Gan Buy 


visiting the largest design institute and the 
largest auto plant, previewing the huge In What Is New in Equipment 
dustrial Exhibition, checking the Polytechni 

cal Museum and the stores, interviewing How Equipment Is Developed 
members of the Academy of Sciences, en- . 
gineers, editors, officials. From these varied Latest Automated Designs 
sources, he has assembled a detailed tech- 


Factories Do Their Own Redesign 


nical report on how USSR research, develop- 


ment and design are done. We give it to The Soviet Engineer and His Rewards 
you in one compact, easy-reading package 


on July 14. If You Visit the USSR on Business 


All in one on-the-scene report in your July 14 R & D News DON’T MISS IT 
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UP WHERE EVERY OUNCE COUNTS... 


Bridgeport Pressure wargpeagn are just the 


» you see them. They weigl 
But that’s just the beginni 
uircraft, rocket and ay systems you design 


as little as .150 Ibs 


Vibration up to 2000 eps + 10 g’s in any direction 


can’t harm them. Temperature cycling, overpressure 
vibration fatigue won't affect the 


exposure and 
simplified piston actuators. Point chattering, drift 
or deterioration can’t occur under any natural com 
bination of environmental conditions 


Combustion gases, propellants and many other 


fluid media won’t corrode them. Ambient temper 
itures to 250 F ind pressures to S000 psl can he 


8 


iy 


~ @. 


PRODUCT ENGINEERING 


pt their value for the 


handled with ease Resin-em ipsulated electrical 


head assemblies and pressure connections to meet 
your needs 
Write for Data Sheet 


Je Fibetehau Fit Robertshaw Fulton 


BP CONTROLS COMPANY af COMPANY 
BRIDGEPORT THERMOSTAT DIVISION 


Milford, Connecticut 


_| 
=v 
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For BETTER ELECTROPLATING... ° 


Engineer, Canadian General Electric Co., Ltd. Barrie, Ont 


PETER C NOY, Manufacturing 


Nine other electroplating hints—dealing with better mounting 


drainage, radii—were given in the June 23 issue, page 94. 


Ridges and grooves 

on brightly finished presswork sh 
as possible. The plating 

arp ridges is not only wastetu 
thick——causes greater 


amh 


brittleness ® bined 


in later 


e 


ste 


the pla 


the 


Adequate hole tolerance . 


e ary to prevent 


olerance 
hole edges that reduces effec 


C nter keep hole 

—deep platin 
fea either ver thinly 

hould, for sim 


th tapered 


nfersink leads 


fo ploting buildup 


Draws on presswork . . 


should be as gentle as possible Extrer 
draws 4 often } Wher 


are polished 


JS wrinkles 
ut the crystalline 


enter of the metal, instead of the wrought 
rface, is bared to the plating solutior 
surfaces on highly finished 


rved 
ier to buff and polish 


are ea 


surfaces 
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Product Engineering 


© _..These answers to trouble spots 


Small flat parts 

that will be barrel plated st 
or dimpled (6 This prevents 
ing together and Diankinc 
the plating solution Smal 
als be sfabie enough ft 


$s tumbling action of barre 


D 
E 
Ss 
! 
G 
N 
R 
Oo 
U 
Nn 
D 
U 
= 


Extra large parts 


et 


GENERAL HINTS 


Pure tin so.der 


For deeply recessed parts 


“a t w 


Compatibility with plating solution 
essentia for materia used » plated . ; cs 
O sbassemblie gy Saar ae , Silver-brazed joints . 


fr 
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Announcing... 


*NEW COLORS 
*NEW BEAUTY 


‘EVEN MORE 
FORMABILITY 


with Bridgeport Bridgeport Pre-painted Alun 
Strip is downright unique! 


Aluminum Strip! Mirt 


ror smooth surfaces po 
hardness, are wear-resistant 
rtually SC uff free dul ng 
operations. The special 2 
ves a remarkable pri 
*htly to the metallic su 
rengthens the final coat 


ping, and insures n 





NOW AVAILABLE 
NEW METALLICS AND WOOD GRAINS! 
Here are the newest developments in Bridgeport P 


Aluminum Strip designed to attract and p 


METALLICS in soft pastel colors, two finish« 


bright and satin sheen. 


WOOD GRAINS with remarkable authent 


harm and attraction to ind 


Badéerot BRIDGEPORT ALUMINUM 


ALUMINUM Divis 
a + Telephone OVer 


pany, Sales Off pa 
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Product Engineering 


curves find 


O 


COMPRESSION STRENGTH 
of Thin-Walled Cylinders 


For cylinders, under axial loads, with and without 
internal pressure. A coming issue will give curves 
for bending and torsion strength. 


uUner aur sumimue! 


IRENE KUSMISS, 0: 


+ 


Vo internal pressure: compression coefficient and formula 
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Put reliance on 
this low-cost belt 





for your 
appliance 





See the “U. § exhibit 
ASTE Show 
Booth 1233 


the “Timing” Belt permits use of 
a smaller, lower-cost motor 


ss: “nahiet alee The appliances equipped with 
reliable —it always works PowerGrip “Tirring” Belt 


with simpler design include: 
ond fewer units Air conditioners 
it reduces assembly Electric typewriters 
conte Lawn mowers 
Power tools 
Dryers 
Washers 
Portable tools 
Sewing machines 
Polishers 
Waxers 
Sanders 


New efficiency with the drive built specifically for appliances 


The U.S. PowerGrip “Timing’® Belt has an efh- or so slow as to be imperceptible to the eye. Vibra- 
| I ] ) 


ciency of close to 100%. That’s why the makers of tionless! Simplify and improve your power trans- 
many kinds of appliances can now combine simplic- mission unit with U.S. PowerGrip “Timing” Belts 
ity of design with split-second response. PowerGrip These unique transmission belts are available 

has no slippage, no take-up—allows short and fixed along with expert engineering service, at your “U.S 

centers, high ratios. No need for lubrication or power transmission distributor, or by writing us at 
housing devices, because there is no metal-to-metal Rockefeller Center, New York 20, N. Y. In Canada 
contact. Quiet! Handles speeds up to 16,000 f.p.m. Dominion Rubber Co., Ltd 


Mechanical Goods Division 


things you ver saw before. Visit U Rubber ew Exhibit Hall, Rockefe r Center, N.Y 
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Product Engineering 


COMPRESSION 


STRENGTH 


of Thin-Walled Cylinders 


ULer aur suminue! 
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SAVED. ee 34 CARLOADS OF COAL PER YEAR 


~.BY THE USE OF NEW 


Chat’s the plant figures it. 1700 tons of 


coal saved per year because the Cold Bonderite 


way one 


ystem cuts steam requirements for the phos- 
phating line by as much as 70 

Have you asked the Parker man about the new 
Cold Bonderite System for your phosphating 


line? There’s no reason for you to go on paying 


PARKE FF. 


COLD BONDERI/TE SYSTEM 


high steam costs when this new low temperatur 
combination produces high quality results with 
real economy. 

Your request for information on the new Cold 
Bonderite System will get high priority from u 
Write, call or wire today. 


RUST PROOF COMPANY 


2179 4 Milwaukee, Detroit ll, Michigan 





BONDERITE 
corrosion resistant 
paint base 


BONDERITE 
aids in cold forming 
of metals 


*Bonderite, Bonderlube, Parco, Parco Lubrite- 


80 CIRCLE 140 READER SERVICE CARD 


and BONDERLUBE PARCO COMPOUND 


Tel: TRinity 5-3377 


PARCO LUBRITE 
wear resistant for friction 
surfaces 


TROPICAL 
heavy duty maintenance 
paints since 1883 


rust resistant 


Reg. U.S. Pat. OF. 
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NEW COMPONENTS 
and MATERIALS 


Power/manual brake valve... 


" I 
orp., 10-12 Pine Court, New Rochelle, N. ¥ 


Rotary air motor for fhp .. . 


| 

St | ‘ | 

; : t Gardner-Denver Co 

Russell Mig. Co., Middletown 


e2 


Automatic machine produces sandwich honeycomb 


Nac 


Pat t $/ t t lf Formacel Cory Suit 61 
458 Spring St., Los Angeles 13 


6 Shin cy 


: 
eo Ven © gk TRAWATIIT Ii iti rtititi 
P LJ 


| Fold 


| 
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NEW COMPONENTS AND MATERIALS ontinued 





Laminated epoxy tubing... 








g unpr ved ele tri 1 and mechani 
perties is available in most 
ft + 
1) 1 is thi 1 ind it 
t { tt | I | I dl l ) 
| ind va iy} 
’ I ] 
th i ine ir-pert 
t t ! t th Axia 
; ] } ' 
t ith ort d it 2 . : . , : 
ot 4] D Wa 1 a t ttent t 
liaty 1+ A 
ft +-hr immersion Is sa ' d. Ul 
C4 2 ner 1 i ( | 
Pri $66 per | 
ID 1. wall t ig, again 
I parable length of NEMA ' spec 
( seit Golde it t Globe Indus 
, id : ul i ’ uA i a 
a Ci Ra Bia tries, Inc., 1784 Stanlev Ave., Dayton 4 
Pa i ii | Al , 
, Ohio 
i : : 4 : i : ’ 
. 7 le k c 
Ol] ID. Lamtex Industries, Inc t ; 
51 State St.. Westbury, N. Y 
s b ‘. 
In-line speed reducers... 
I ; Wilkerson ¢ T 16 >¢ 
W. Girard Ave., Englewood, Colo 
vcle 9 ste ft k 
Me 
Y yx 4 
r 4 ~ 
% vad. 2 
—e. 
~ ~ 
vet 
{ Sas 
tt “ ? TK: 
Ue, UA \ 
oN ee © 2 rs j 
} j > —“ i 
4. J ruse 
t A w/a 
f) j 
r —— 
BR 4 | 
\ ] 
i \ 
| aoe hee 
ld 1 t it i ng fat t F 
ind \ turn d | t t st y put tt ta ; . { 
ta dard l t ] ; Shatt rt ta Insco Co ‘ 
i, 3 Div. Barry Controls, Inc., Groton, Mass 
\ t rat t rcle 8, inside back cover 
Met oienoens , t Jamesbury Corp., Dept. H 
; Worcester Mass. 
nix, Inc., Chesterland, Ohio Circle 10 
Circle 6, inside back cover Float-operated filter . 
parates moisture and oth yntaminant 
ompt d air lis Units operat : ' 
Thin motor permits stacking ... from 10 to 250 th cither continuous Plug-in transistor drive 
f t n a relat hort lengt itermittent fl with small pressut for hydraulic vals I trol 
“ma > ne ' , 1, apy | t trivvers n : cs. 
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. 
Only .250” THICK 
rt i 





Reali-Sbim ... by Kaydon 


world’s thinnest radial ball bearing 


I ERE’S a typical example of Kaydon’s Reali-Slim unique 

radial ball bearing that’s finding wide application in 
practically every industry. Reali-Slim are the world’s finest 
thin-section bearings and proportionately are thinner than 
a wedding ring. The bearing illustrated here is 12.000” I.D., 
12.500” O.D., .250” thick — weighs less than 8 ounces. De- 
signed for minimum weight and space limitations, it has a 
static load capacity of 5,520 lbs. and 894 lbs. at 100 rpm 

If you’re looking for Reali-Slim, lightweight, radial ball 
or roller bearings, look at Kaydon’s Reali-Slim line. Besides 
hundreds of standard Reali-Slim designs, there’s a wide 


KAYUUN 


THE 


{ fvpes hall and roller t ring 
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MUSEKEEGON-+MICHIGAN — 


variety of special races seals and separators to meet special 
bearing problems. What's more Kaydon is able t 
these Reali-Slim, high-precision bearings because Ka 
specializes in the unusual. In additi Kayd be 
engineers are prepared to give you valuable help wit! 
nical bearing application problems 

For complete data on Reali-Slim bearings for sta 
special applications, ask for engineering Cata N iRS 
Reali-Slim Ball Bearings — in Conrad 
tact, 4-point contact and other types ore av 
seven standard cross sections from .250 to 1° a 


bore diameters from 4° to 40 
Reali-Slim Roller Bearings — in radial or taper roller 
types are available in cross sections from “4° and ir 





bore diameters from 5° to 40 


ENGINEERING CORP. 
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awcement and Ha f 
7 nal t veight it Unit 
‘Zo’ eee) 4 x x ] 1. Weigh ‘ Out 
a 
= are ] R nant 
. aw “4 ‘ 
I h ira " 
{ d ‘oe: tania ; 
_e With p f 
i C 1 ft mn va 
S " : 
— t _ Ma l 2.7 Opera 
ke. D pressu ACT r in ; f t F. Meet 
i It W) pump } xceed 1 set tarv requirements f hock and vibra 
dra ting, pilot fi pa through the spool tion and has high corrosion stance 
; : : . American Measurement & Control, Inc., 
U ' , \ Va i 240 Calvery St., Waltham, Mass. 
| ~ a st Circle 16, inside back cover 
( , \ 
Taber Instrument Corp., North inta , 
lonawanda, N. Y | i 
17 side Dack cove t i I T i 


\ i 


Fluid Controls, Inc., 1284 N. 
Severe-duty brake motors . . . —_ Center St.. Mentor, Ohio. 








Circle 14, inside back c 


Multiple digital clock . . . 


id. | 








Adjustable-speed dec drives . . . ula 
é 4 f For i i 
i VDaUC Ads I l ( 
, , i \ O Aik ¢ i 2 
: ' ( ( in a 
- { } P } } ’ " } tal d } 
General Elec ! A i a a : a , 
( Schenectady 5 
2, inside back cover { : t it t \ id fOr a ay - 
il mode easy. Chrono- 
log Corp., Dept. PE, Box 4587, Phila 
S q lelphia 31 
e 17 € k cove 
Cutler-Hammer, Inc 
296 N. 12th St., Milwaukee 1 Subminiature sealed relays . . . 
rcle 15, inside back € theta tins r 
\ Il | i 
i. | lL) ‘ 
Miniature torque motor ( 
‘ . 
\l 
\! 
) { t t t , ; r ; . F t 1 } t iva 
\ : 
i 


I ’ ‘ , 
Struthers-Dunn, Inc., Pitman, N. J 


Circle 18, inside back cover 


Remote pilot relief valve Side-indicating voltmeters 





7 CONTINUED ON PAGE 86 
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another 
re sine 


New Parts and Materials continued 

















Include Price in the Many Advantages Solid Brass Has Over 
Other Materials Many concerns are discovering that th 2 


f 





availability of solid brass—at competitive prices— makes it extremely advar i. 
tageous to use in place of other materials. 
For example, parts of the desk lamp shown here made by J. Schrader Co., 


y \ 
Bridgeport > 


Cleveland, Ohio, are now being made of Bridgeport F-37 Ultra Fine Grai: 
Brass Strip. Formerly, these same parts were made from a plated product 
Now, with solid brass as an active cost competitor, its inherent qualit 
workability, beauty and curability over other metals and methods are « 
ployed with excellent results. ; -" 
This is an opportunity that warrants your attention. Your Bridgeport BRIDGEPORT BRASS 
salesman will be glad to show you how solid brass can benefit your product " a Freer Cores © Com "y ; 
You'll find that he will work with you in every way. Look into the alienate en , 
of solid brass... including its cost. In Canada: Noranda Copper and Bra 
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another 
unique 


GRC die cast 


zinc alloy 
component 


this movable Jnjekest" element unit was 
cast-assembled in one operation 


GRC’s unique, patented INTERCAST method die casts multiple 
i ~H part zinc-alloy units with moving elements in a single, automatic 
time-saving money-saving elements even continuously 
{/ " interlocked assemblies. Units leave the machine complete, ready 
4 \ for immediate use 
os : “ 





This INTERCAST technique is an ingenious refinement of GRC's 
j \ 
\@ exclusive method of small parts die casting—providing broad 
_ ae ‘ design latitude, close tolerances, economies in quantities of 
\ 4 100,000 and more. 
« =~ . Let GRC solve your problems. No size too small 
Le _ } Maximum length 134 maximum weight 2 z 
j i = : 
( : 5 ‘4 ‘5 ' Send for fact-filled bulletin, TODAY 
= 5 
y \ y S 
™ § World’s Foremost ) 
, I — Producer of =) 
~ "y Small Die Castings ® (Z 
; ’ ww 


GRIES REPRODUCER CORP. 


159 Beechwood Ave., New Rochelle, New York ©@ NEw Rochelle 3-8600 
CIRCLE 144 READER SERVICE CARD 


ep jicoem | a, '/ 


Predetermining Impulse Counter 


Measures only 3'4"x 134”"x 37¢” 
Suitable for flush mounting 


CONVENIENT PRESET — 
Easily accessible setting wheels 


FAST RESET — 


t al > > 
Manual, or electric for repeat cycling LOWER POWER REQUIREMENT — 
S.P.D.T. PREDETERMINING SWITCH — Counting at 10 i.p.s.—3.8 W; 





less than 50 ms switching time at 25 i p.s.—5.1W 


Write today for your 


zac" LANDIS & GYR, INC. 


jon... 
eptnies eae eae 45 West 45th Street, New York 36, N. Y. 
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Famous Peatr & Wurrney AIMRcrRAFT Pa) 


New Parts and Materials continued 


repunegeney i 


International Instruments 


P.O. Box 2954. New Haven 15 


Microminiature relay .. . 


Ss t tit Guard 
ian Electric Mfg. Co., 1621 W. Walnut 
St., Chicago 12 


Reset—7.6 W, all at 110 V. DC. | Single-element pushbuttons 


it B 


(Continued on page 88) 
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CURVIC COUPLINGS provide an accurate, light, 
compact, and self-contained connection in which 
the teeth both center and drive. The Curvic design 
represents a new standard in the application of 
coupled parts. 





BEVEL GEARS 


When a gear or a coupling 


determines the accuracy of trajectory... 


worl papet N 


3. Complete testing equipment. 


1. Engineering service. Our fu 


2. Machines to cut or grind to 


‘aan set GLEASON WORKS 


> 
puLiders Oo}; Devel Gear m whiner, rove 0) vears 


10 
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ae Pratr & WHITNey AIRCRAFT 
Jet Engine, power plant for Air 
Foece “Snark” guided missile, is 
geared for both commercial and mili- 
tary performance by Perkins. Typical 
tolerances on Perkins gears: .0004 
tooth to tooth; .0015 cumulative; .0005 
on involute. On spline: .0006 tooth to 
tooth; .0008 cumulative; .0005 on in- 
volute. Most Perkins gears are car- 
burized, hardened and ground. 


New Parts and Materials continued 


1 Standard 
¢ 1 and hi Ward 
Leonard Electric Co., Mount Vernon 
Mm. Bs 


Circle 21 


for top-flight 


performance! 


Rigid Pratr & WHITNEY AIRCRAFT precision requirements spell per- 
formance . . . top-flight performance. Reason: The future is at stake. And 
that future’ can well ride on gear teeth. Since 1940, Pratr & WHITNEY 
AIRCRAFT gear tolerances have 
been Perkins’ standards . . . for 
commercial gears as well as air- ==. zoe Hants Gear Cal- 
craft. Such precision pays off in conan Regge Meg. 
longer wear, greater efficiency, lustrating Perkins cus- 
lower maintenance cost. That type tom precision gears 


of precision can pay off for you, = cer may oioes 
ad on. 0 


yours on request. 


Mark 14 
d P 
Pic Design Corp., 47 
Atlantic Ave., East Rockaway, N. ¥ 


Circle 22 


too, 


MACHINE AND GEAR CO. 


Dept.52 West Springfield, Mass. 
Telephone: REpublic 7-4751 


(Continuedon page 90) 
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Reliability 


Yarn control of the Cobble 
Bros.’ Tufting Machine is 
through electrical contact 
fingers which transmit impulses 
to 120 CLARE RELAYS each 
controlling two electro- 
magnetic clutches. 




















s 
COBBLE BROS.’ controls were 
designed around Clare Relays 
“The most important reason Clare Mercury -Wetted - Contact x 
Relays chosen as the basic components for this control is t : o 





their re 

Assurance of billions of trouble-free opera 
1f Cobble Bros. ! chinery Co. to design 
Each relay is housed with a 
transistor in this modular type 
unit. The module is then plugged 
into the control system. 


system around Clare HG relays 
There are 120 Clare HG Relays in cont 
Yardage Tufting Machine shown. They receive 


120 electrical contact fingers is they “‘read the 
. - " >. . > 
relays operate eile tro-mechanical clutches to tral 
pulses into intricate carpet designs Send for Clare Bulletins 
Reliability means freedom from costly maintenance f, lik 120 and 122 


Cobble Bros.’ engineers, you want only the best for your ¢ 

let us tell you ALL about Clare Mercury-Wetted-Contact Relays 
Address: C. P. Clare & Co., 3101 Pratt Blvd., Chicago 45, Illinois 
In Canada: C. P. Clare Canada Ltd., 2700 Jane Street, Toronto 


15. Cable address: CLARELAY 


CLARE RELAWS 


FIRST in the industrial field 











90 


New Parts and Materials continued 


il and guided pil vah cm Ge 
Gould Co., 4707 Massachusetts Ave., In 
dianapolis 18. 

Circle 23, inside back cover 





PROTECTS against 
overload, jams and 


down time. 


RESUMES THE DRIVE AUTO. 
MATICALLY after overload. 


ELIMINATES SHEAR PINS and lost 


time 


ADJUSTABLE WHILE RUNNING 
feature is available. 


Hilliard Slip Clutches are continuously protecting the drive on dish washing 


machines—printing presses—packaging machines—case loaders—foundry equip- 
ment— air filters—conveyors—overhead doors—and many others. 
They maintain steady torque while permitting speed variation on fabric drying 


drums, steel strip slitters and similar eq ipment 


The adjustable-while-running types are used to maintain constant tension on 
rewind stands for paper coaters, textile machines, rope, steel and wire mills and 
for drive systems requiring over load protection but which must be di sconnected l 1 I t Mag it t 
at times t Filmsort Co., Pearl River. \. ¥ 


Circle 24 inside back 


WRITE TODAY FOR BULLETIN 300 WITH COMPLETE INFORMATION. 


@ OTHER HILLIARD CLUTCHES e@ Positive intermediates 
CONSIDER AUTOMATION - INVESTIGATE THESE PRODUCTS 


HILLIARD - TWIFLEX 


© OVER - RUNNING 

CLUTCHES for MCQUTCHES for auto- 
matic accurate Re = @atic instantaneous en- 
—electrical or mecha. a} gagement and release ¢ " 
cal—of intermittent ’ on two speed drives nar Cl 1 Fil 

. . . . nach wmmica ni in 
motion, indexing, cy- dual drives and ratchet, 
cling and cut-off. i or backstop action. Corp., Newton, N, J. 
Ask for Bulletin 239. , = Ask for Bulletin 231. 


101 WEST FOURTH ST., ELMIRA, N. Y 
IN CANADA: UPTON-BRADEEN-JAMES, LTD 


(Continued on page 94) 
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Explosion-Proof Pressuretro/ 


HOWEY WELL 
ay 


PPRESSURETROL 
POUNDS wite 


Pipe-Mounted Pressuretro! 


Here’s the pressure switch you asked for... the 
HONEYWELL PRESSURETROL* 


—_ 


Panel-Mounted Pressuretro! 
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The rugged new P428 Pressuretrol is designed specifically for 
industrial use. Use it for gas or liquids at pressures to 3000 psi 
Use it as a controller or as a high or low limit device. Its outstand 
ing features are 
® Convenient adjustment—With set point and differential knot 
located on the front of the case for maximum visibility and accessibility 


Visible switch position — Window in front of case re 
whether mercury switch is made or broken 


Bourdon tube actuation —Tube of beryllium copper 
depending on range 


Rugged, attractive case—Made of drawn steel! with die-cast 
case resists dust, weother, corrosion. Harmonizes we 


instruments when panel mounted 


Explosion-proof model—Enclosed in its own 
external settings—not necessary to open case 
connection. It is small and compact, and require 
or setting extensions provides positive protec 


hazardous gases or in hazardous atmospheres 
For complete details, call your Honeywell field eng 
near as your phone 
MINNEAPOLIS-HONEYWELL, Wayne and Windri: 
Philadelphia 44, Pa 


*T rade kM dis-H 


Honeywell 
H Fiat WE C eitiol 














eracens 
SKRG/ee 2 oes ae 
_ a*ater 


tT SB +8 


6 Taylor-Fabricated Laminated Plastic Insulators 
Protect Control Elements of GE Automatic Toaster 


Ihese insulators for the pop-up mechanism, color con- 
nd heating element in the General Electric 
Aut tic Toaster are made of continuous filament 


ass fabric with melamine resin bond. This 


| r kibre Co. material was selected for its ability to 

d the temperatures encountered in the toasting 
perat ts excellent arc resistance and mechanical 
trength, and its cost, which is lower than that of the 


tors formerly used 


Another factor in the decision was the capacity of 
I or Fibre Co. to produce the fabricated parts to 
cation, and in the large quantities required, at 

1 t XA t 
You, too, may have applications which can utilize 


nation of physical, mechanical and electrical 

erues found only in laminated plastics. Our appli- 
cation engineers will be glad to discuss them with you, 
offer engineering assistance, and recommend a Taylor 
rade that will fit your specific requirements. Our plants 
t Norristown, Pa., and La Verne, Calif., are both fully 
pped for fast supply of basic materials and finished 

rts. Write us for detailed information or to arrange for 


I or Fibre man to call on you. TAYLOR FIBRE Co.., 


Ni rristown 39, Pa. 
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“Slinger Action’ Circulates Locked-In Lube 


in hoover cartridge bearings 
with dual labyrinth seals 















P MAOOarnsnsnenmag, 









Depend on Hoover to design a bearing that not only carries a 
lifetime supply of factorv-selected, sealed-ir ube Dut iso cl 
culates the lube so effectively that maximum performance is assured 


for years. Hoover Dual Labyrinth Seals utilize centrifugal force to 
return lube again and again to the working surface Chere 
chance for dirt to enter the bearing. Standard double row beari1 


width design assures extra large lube capacity. Standard bore and 
outside diameters simplify installation and replacement prol 
Shields are easily removed for relubrication or servicing if required 
Hoover Cartridge Bearings are precision made with super yt 
Hoover Honed Raceways and Micro-Velvet Balls, assurit 


load capacity, smooth performance, hushed quietn« 


IhODUux2r? 


BALL AND BEARING COMPANY 
ANN ARBOR, MICHIGAN 
LOS ANGELES SALES OFFICE AND WAREH E: 202 TH FIGUEROA, | ANGI A RNIA 








Nome eee Sa 
Hoover Ball and Bearing Company Tith 
Ann Arber, Michigan ir é hammnacaas ™ 
Please send your new Bulletin 104, giving com- FP en 7 
plete information on Hoover Cartridge Bearings. OE ccntmoe — 
a — Zone State —— 
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New Parts and Materials continued 


another new, ultra-modern 


FAIRFIELD GEAR MAKING 
facility .... 













automatic 
cycle 


crown 
hobbing 





rtment of socket mounting plates, con 

mounting plat Ss, transistor monnting 

Left—Crown-hobbing kits, panels, rack brackets, dust covers and 
bull pinion for a large ower § pplies. Board is 24x 4% in. Spe- 


power grader on new 
Berber-Colman spe- 
cial hobbing machine 
at Fairfield. 


cific Products, 21051 Costanso St., Wood- 
land Hills, Calif. 


Circle 26, inside back cover 





Power supply . . . 

des ultra-high regulation f1 l¢ 
for loads from zero to ] ma 

" 2 regulation and 100 mic 

er entire operating range, 160 t 

ind 0 to 1 ma. For line voltag 

ind 12 full rated I 

! lrawn it lv with a ta 

, g f safet Internal impeda 

tha ] Snes ff ' 
k I'vpical 10-hr drift is 5 ppm 

” ' t iddition to the de output, two ind 
Saves Time! Cuts Costs! ee oe ee ae 

Produces Better Gears = hn Rigg Ray ile ees 
i 


ick 1 iting. | s $295, FOB plant 
Krohn-Hite (€ orp., 580 Massachusetts Ave 


You get every benefit of latest cost-cutting methods and equipment Cambridee 39. M 
ambrnidge 39, ass 


when your gears are produced by Fairfield. “Automatic Cycle 
. 7 ; - , . Circle 27, inside back cove 
Crown Hobbing” is one interesting example of a new method for 

generating accurately crowned teeth on spur gears and pinions. 
In addition to significant time savings produced by a remarkably 
versatile machine, subsequent finishing costs can be reduced, or 
may be completely eliminated. Special tooth strength character- 
istics may also be obtained economically. 





Check with Fairfield on all of your gear requirements. You get 
the advantage of high production rates and big volume output 
in an ultra-modern plant designed exclusively for producing fine 
gears EFFICIENTLY, ECONOMICALLY. Call or write. 





Oscillograph chart viewer . . 


ias_-variabl hart-drive speeds from 


i 






FAIRFIELD pil i oe on oe a oe 
©) FIELD to 16 in. wide and 200 ft long. Designed 
MANUFACTURING co. ially for u with 1l- to 8-channel 
2305 S. Concord Road Lafoyette, Indiana  : i, i regular or translucent charts. Viewer has a 
TELEPHONE: 2-7353 - ' ; oe } = j 
ion-reversing switch combined with 
} a a =e ae ' 
Ask for interesting, : ntrol to allow rewinding. Auto 
@ illustrated bulletin. itic braking pr t pply rol 
hen d I d.  Plasti rsor 
lides left to right and i pis ited at one 
end to allow rotation through a small 
gle. Over-all dimensions are 36x 224 x 
74 in. high. Total weight is about 25 Ib 


. , , a . 
— Vade to Order for: Sanborn Co., 175 Wyman St., Waltham 


TRACTORS * HEAVY DUTY TRUCKS * AGRICULTURAL MACHINERY *« POWER SHOVELS AND CRANES >4, Mass. 
MINING MACHINES * ROAD GRADERS « BUSES « STREET SWEEPERS * INDUSTRIAL LIFT TRUCKS Circle 28, inside back cover 
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a Since the basic relay and its 














43 


*% 





The A Series 





three-way Skinner Valve line 
for medium-size cylinders 


This new A Series valve line bridges the gap 
between the famous V5 line used with small 
cylinders and the reliable M3 line used with 
large cylinders. The design of this new line per 
mits economical and efficient operation of 
medium-size cylinders as well as faster opera bi 
tion of smaller cylinders where increased 
cycling speed is a necessity. 

The first of the A Series line is a 3-way nor 
mally closed valve with a 54,” orifice and 1,” 
NPT ports, and a pressure rating of 125 PSI 
It is designed for use with such media as oil, 
air and inert gases 

Despite the increase in capacity, this new 
valve is light in weight (only 3 pounds) and 
compact (374” high and 254” square). The 
body and mounting are non-corrosive zinc and 
the internal parts are stainless steel. The 
»lunger is spring-loaded and direct-acting, and 
the valve can be mounted in any position. Soft 
synthetic inserts are used, assuring bubbletight tee 
operation and long, trouble-free life 

For additional information, options and spe 
cifications, call the Skinner Representative or 
Distributor nearest you — he’s listed in the Yel- 
low Pages. Or write us at the address below, 
Dept. 457 








: 
: 











ELECTRIC VALVE 
DIVI 


» NEW BRITAIN 
CONNECTICUT 
105 EDGEWOOD AVENUE 
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Since the basic relay and its 
many contact forms, ratings, 
and terminal variations are reg- 
ular production items at RBM, 
design bottlenecks can be shat- 


AC OR DC tered. RBM has ““CUSTOMER- 


ized’’ these relays to fulfill al- 


GE NERAL most every conceivable require- 


A ment. This vast background of 
RBM . Ae ; 
bv , PURPOSE application engineering can 
= : , serve you with design shortcuts 
SERIES |i sat eens 

™ 4 « ... lower your “finished prod- 
uct”’ cost. Ask your RBM prod- 

uct application engineer. 


PERMITS ENGINEERING SHORT-CUTS 


AT LOWER YOUR FINISHED PRODUCT CosT / 


Ac. DC. 
OTHER FEATURES 98700 TYPE | 98600 TYPE 


MANY ARE 
L/STED BY U/L 


FILE NOS. & 1/2/39 OR E2238/ N= © MAX. CO/L VOLTAGE 23040 HE DC 





@ MAX.COIL RES. 20000 


PRESS FIT PILE-UP 
/N OHMS 


ELIMINATES DRIFT. 

ages. mega Sa e MAX.CO/L WATTS 9.0VA. INRUSH 
STAB/LITY 

OR VOLT AMPS. 16.5 VA SEALED | 

| 

| 

| 2PCL T /SAMPS 





4OW 





DEPENDABLE CROSS-BAR 2 © MAX.CONTACT FORM 


CONTACTS AVAILABLE IT | 
W/TH RATED CURRENT | 4P0T 6AMPS,| 4P0T 6AMPS 


FOR LOW VOLTAGE AND/oR oe VA 
Low CURRENT CIRCUITS AT 32V. OC OR HIS VAC paw 3 amPs| 6Por ZAMRS. 


(NON-INDUCTIVE LOAD ) 
S/MPLIFIEO MAGNET | 
FRAME AND ARMATURE . ®@ APPROX. WE/GHT 
ASSEMBLY PROV/DES 


EFFICIENT, POSITIVE 
ACTION ALSO AVA/L ABLE IN 97000 SERIES 


S| 2POT /SAMPS 


4/ OZ, 


PROVIDING ADDITIONAL COL 
POWER GREATER SENS/TIV/TY 


Consu/t Your Local RBM Product Application Engineer or Write For Bulletin 1080 
RBM Division 
ESSEX WIRE CORPORATION, LOGANSPORT, INDIANA 
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CATALOGS 
and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover 


PERFORATED MATERIALS — Cat PHILLIPS CROSS RECESSED HEAD 
la f t SCREW S— Ref t 


\» 


They can be your design assistants 
on other Essex Engineered Products. 


BATTERIES—] 
1) 





N 


e 36 


MIASTER SWITCH CONTROLS 


\ 


ck 


METALLIC SEALING RINGS 
. f MECHANICAL STEEL TUBING 


it f , | ‘ \S 


back 


CTILE IRON PIPE FITTINGS 


ALTITUDE PRESSURES 


\ 


LOGARITHMIC MEAN TEMPERA 
PURES—Chart t 


PEFLON AND KEL-F PRODUCTS 


( 
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FUSE-PULLER 


FORMED INSULATOR 


CABLE GRIP 


ROLLER NUMBER TAG 


GASKETS 


GOLF-CLUB FACINGS 


FIBRE -the low-cost insulation of 1001 uses 


Look what Diamond Vulcanized Fibre can do for you! 


And look what you or CDF can do with it! 


If you can keep high-quality fibre clear of its worst 
enemy—moisture—you have the best economical in- 
sulating material you'd ever want for high arc-resistance, 


non-tracking, and long-time dielectric strength. 


UNIQUE PROPERTIES + The high tensile, flexural, and 
impact strengths, the easy workability (ideal for screw 
machines), the Rockwell hardness (to R80), the light 
weight (half that of aluminum), the low cost, and the 
excellent electrical characteristics (arc-resistance up to 
150 sec.) of CDF Fibre make it a highly attractive 
basic insulation for cost-conscious designers and pur 
chasing men. Put these properties to work in your 
product. 
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FABRICATION FACILITIES + CDF has excellent and ex 
tensive facilities and know-how for turning out finished 
Diamond Vulcanized Fibre parts-—better and more 
economically than you can do it yourself. We meet 
your specifications and your production schedules, and 
save you time and money in the bargain. 


Send us your print or your problem, and we'll return 
technical literature. For the phone number of the CDF 
sales engineer nearest you, see Sweet’s, Electronics 
Buyers’ Guide, and other directories 
CDF makes Di-Clad printed-circuit laminates, Diamond Vulcanized Fibr 


CDF products of Teflon, flexible insulating tapes, Dilecto laminated plast 
Celoron molded products, Micabond mica products, Spiral Tubing 


CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF THE —A@epg4f- COMPANY + NEWARK 40, DEL 
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SELECT FROM 9 TYPES AND THOUSANDS OF SIZES... 
SCHRADER AIR CYLINDERS 
GIVE YOU THE WIDEST SELECTION 





















































PLUS HUNDREDS OF VALVES. ACCESSORIES 
AND EVERYTHING YOU NEED FOR AIR CONTROL 


Use the full Schrader line to do your air control selecting. Your Schrader 
distributor can help you pinpoint what you need. For 84-page catalog write: 


A. SCHRADER’S SON * Division of Scovill Manufacturing Company, Incorporated 
477 Vanderbilt Avenue, Brooklyn 38, N. Y. 
divine ‘ a Sa a 
* trent SEOUL | QUALITY AIR PRODUCTS 
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| Catalogs and Bulletins continued 
| 
TAKE THE GUESSWORK | 
| ICKINE gasket xpans 
| flexible cx plings, custom-machin d part 
OUT OF MOTOR SELECTION = 
iw, O-rings, bearings and iting Pla 
t lucts D Xavbest | Man 
| 
Circle 41, inside back cove 


LOW CARBON GROUND FLAT 
STOCK—Bulleti + pp. D 
’ f : ning tock and ‘ 
A, 
t ¢ \t Na 
Circle 42, inside back cover 


CUSTOM FASTENINGS—B 


| ; ; 
i i 


Vict Products ¢ 35 WB 
Circle 43, inside back cove 


STAINLESS MECHANICAL TUBING 








IB 365-A, § ] ul 
\ ; 
W | | 
Circle 44 side back 
FASTENERS~— |! ( 
| ficatior - itiol Buf 
t 4 Nort! | iV inda N y 
Circle 45, inside back cover 
a Don't trust to luck when selecting a 
7 ‘ AIR AND LOW-PRESSURE HYDRAL 
te © f drive for your machinery. Be sure! LIC CYLINDERS Bulletin 25. 34 
~ A Sterling Application Engineer will nformat 
; help you select a Sterling Electric tion and 
; Speed-Trol ; thon Mio. ¢ ( ae 
Vartebte Speed Grtves Power Drive System that produces San ie aa A eel 


startling increases in machine per- 


, FHP MOTORS—( 
formance at lower operating costs. klet conta 





t ( | . ey 
Slo-Speed 
Gear Motors Circle 47, inside back cove 


INQUIRE TODAY HYDRAULIC PUMPS AND FLUID 


MOTORS—( 





Constant Normal 
Speed Motors 


' ( a 
rn 


ELECTRIC MOTORS 





CARTRIDGE AND CERAMIC HEAT 





Plants ING UNITS-—Catalog. 12 pp. G 
Multi-Mount LOS ANGELES 22 + CINCINNATI 12 ta lculation date. he ie Sena 
Speed Reducers Offices and Stocks in Principal Cities i nstt 
(Continued or ave 104) 
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Don’t let your drawings smudge away! 


. FILING a p | drawin and pu tracu smut 
J it out of the hles—will in time mess up your them tor penn er s 
sharpest creation. \fahe prints trom the drawin 
. Hay \ nt roo 
use it lor retlerence ind you speed ti 
. Ko h Aut Pr 
lor re 1 ! \ 
1 Pu \u 
eri 


It jr drat 
ike | : L nh 
tn 1 T ul | 
( us I 
\ 
EASTMAN KODAK COMPANY 
- ; Graphic Reproduction Division, Rochester 4,N. Y. 





coerce cececcccs MAIL COUPON FOR FREE BOOKLET. . 





LASTMAN KODAK COMPANY 





New book (sral c Rey ) ction 1) R ox ; NY 
i AaACKe( vit Ay t ‘> { | t kK raph R 
i ib t 
N | 
t : , ase 
1, ‘ S TRADE MARK 
( < 
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Time Delay Timers 











etre ; 





Interval Timers 








Re-Cycling Timers 


Timers for Automatic Control 
... Standard or Special? 


thea lornect ~riat t ctandara and ¢ ny o ~ - 
+ . . . ~ AUC! VU y MmiUarad Ga 1 ¢ J U 
You'll get quick deliveries scien Wid incledins aie 
from Industrial Timer customer , of time 
PR Pay ee ner Ce emer ae D 
If Tin Re T + . 
( AA Fy ; 
I pas n C € 
t helping differe T ——- 1 7" 
f ve | ! re f 
va } € And | ures u of e| = 
t thas { ne when we have to create a brand new timer for your special 
' tne needs. So why not send us your specifications. You'll get a 
How do we do it? The answer is in what we believe to be prompt reply and you may save yourself much lost motion. 


INDUSTRIAL TIMER CORPORATION 


1415 McCARTER HIGHWAY, NEWARK 4,N. J 





AFFILIATE—LINE ELECTRIC COMPANY 
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4 VIGHT Walges ITUGIC DEVEIeU KINGS LUT LOSTS DIUU, 


Save 76'/. Hours Machining-Assembly Time on X-Ray Unit 


TRIPLETT & BARTON TRI-IND-X PORTABLE X-RAY UNIT 


TUBE END ASSEMBLY 
OLD MODEL NEW MODEL 


f 





ONE 10° BEVELED RING REPLACES 12 BOLTS-~ 
Machining and assembly time formerly req ed 


NJ ‘ 
«< % - 
al hours now reduced to 1 hour 
tions for dismantling or tube chz t 
quired 4 hours now reduce 
addition t« savings nm mater 
‘ 


reduced approximately $§ per u 





_ 


OLD NEW 
SPECIFICATIONS SPECIFICATIONS 

Weight 107 Ibs. __ 65 Ibs. 
Diameter 15 inches 11 inches 
Machining and 
_ Assembly Time 78 hours ____1% hours 
Service Time 4¥%2hours  _—_—_—sdS minutes ; 
Parts 27 bolts 2 Truarc Rings 





Prior to adoption in their new bantam-weight TRI-IND-X, Triplett & ONE 9” BEVELED RING REPLACES 15 BOLTS 

Barton, Inc., Burbank, Calif., subjected Waldes Truarc Retaining Rings tion to functioning as mechanical fasteners, the Truar« 
to severe tests and rigid inspections. Although the TRI-IND-X operates Beveled rings serve as pressure vessel closures, provid 
at a normal pressure of 50 psi, Truarc Rings were subjected to pressure ing leak-proof seals. The wedge action of the ring com 
tests in excess of 500 psi, proving their high performance pensates for wear, provides a constant tight sea 


add: 








Whatever you make, there's a Waldes Truarc Ring designed quickly from leading OEM distributors in 90 stocking p 
to save you material, machining and labor costs, and to throughout the U.S. and Canada 
improve the functioning of your product. 


ints 


Field Engineering Service: More than 30 engineering 
minded factory representatives and 700 field men are at 
Statistically Controlled Quality from engineering and raw your call 

materials to the finished product. Every step in manu 
facture watched and checked in Waldes’ own modern plant 


In Truarc, you get 


Design and Engineering Service not only helps you select 
the proper type of ring for your purpose, but also helps you 


Complete Selection: 36 functionally different types. As use it most efficiently. Send us your blueprints today 
many as 97 standard sizes within a ring type. 5 metal let our Truarc engineers help you solve design, assembly 
specifications and 14 different finishes. All types available and production problems without obligation 
WALDES a a al eae ’ 
| Waildes Kohinoor, inc., 47-16 Auste! Place, L.1.C.1, N.Y | 
R | Please send new, descriptive catalog showing all | 
| types of Truarc rings and representative case history 
applications | 
} | | (Please print) | 
u J R | a . | 
‘ny . | a | 
id \ | . | 
am 410 Biwemeny | 
—7-)~ RETAINING RINGS — | *00 | 
| City Zone State : | 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N. Y. Ee eS. =e 


Consult the Yellow Pages of Your Telephone Directory for Name of Local Truarc Factory Representative and Authorized 
Distributor. Look under “‘Retaining Rings” or “Rings, Retaining.” 
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( ilogs and Bulletins continued 


Have you seen our hospi dts 


Circle 49 inside back cove 


BIG NO 9 IN-LINE DIGITAL INDICATOR 
‘ | 


save time and cost with Laminum Shims an Pe 


ELECTRONIC WORK CENTER 
D 


NO machining 
NO grinding 
NO counting 


Circle 51, inside back cove 





MINIATURI PHERMOCOUPLES 
; ] + 


IN 














- and . 
NO stacking i “3 NO dirt : 
| between Sigg 
layers— ‘i 
NO miking over RESIN DATA 
LAMINATED SHIMS OF 

emus eaten | | 
shims available in all four \\ ' St ~ oe 


materials as shown below la AMT ® : ‘ 
Circle 4 je bock cove 


COBALT-BASE ALLOYS-~—] 
































SURFACE BONDED THEY FOR ADJUSTMENT ] 
y l I 
| 
H St ( I 
STAINLESS LOW CARBON j , ( \ 
STEEL STEEL 2 
with laminations with laminations Circle 55, inside back 
Laminated Shims of of .002” or .003 of .002” or .003 
LAMINUM CIRCULAR SLIDE RULI 
now available in BRASS ALUMINUM t for 
with laminations with laminations \fnl : ; Wiis 
of .002” or .003 of .003” only 
\y ii il 
N. Elst A) Chica 
Circle 56, inside back cover 
LAMINATED SHIM COMPANY, INC. 
Shim heodauarters since 1913 BRONZE POSITIVE DISPLACEMENT 
1407 Union Street, Glenbrook, Conn. PUMPS t t pp. De 


(Continued on page 106) 
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% 


Pc.B MICRO-MINIATURE RELAYS LEAD IN 


performance 


SHOCK: 100gq* VIBRATION: 30g to 2000 cps* 


*NO CONTACT OPENING 


New P&B crystal-case size relays, 
the SC and the SL (magnetic latch- 
ing), show amazing shock and vibra- 
tion capabilities. They absorb shocks 
of 100g and vibrations 30g to 2000 
cps. without contact openings! 

A highly efficient magnetic struc- 
ture utilizing a permanent magnet 
makes possible at least twice the con- 
tact pressure found in DPDT relays 
of comparable size. One watt of power 
for three milliseconds operates either 
relay. Transfer time is unusually fast 
—0.5 milliseconds maximum. 

For more information, contact your 
P&B sales engineer, or write Potter 
& Brumfield, Princeton, Indiana. 







i 
. 
‘ 


Pal 


St 


SL—dual coil latching relay. Operates 
watt, 3 ms. pulse at nominal voltage. Permane 
magnet latch locks the armature in either posit 


$C —non-latching relay with series-connected 


dual coils. Operates on approximately watt 
nominal voltage Coils must remain energized 
hold the armature in the operate positior 


SC and SL Series Engineering Data 
GENERAL: 

Insulation Resistance: |0,( 
Breakdown Voltage: |,000 V. RMS 
Shock: 100g 


megohms, m 


(a PERMANEN 
) . 


MAGNET 


Vibration 
ex ‘ 5 7 
Temperature Range 
Weight > grams without nm t t ket 
Operate Time: 3 M x w 
Transfer Time 


Terminals r 


Enclosure 
CONTACTS 
Arrangement 4 F 
Material 

Load 


Pressure 


col 
Power: Apr 


Resistance 4 
Duty 
MOUNTINGS 


PaB STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


A) POTTER & BRUMBPIELD ING. 


PRINCETON, INDIANA - SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 













FLEXIBLE 
COUPLINGS 


CURE YOUR 
BREAKDOWNS 


DUE TO 
MISALIGNMENT 


pve MED 





Usually you don't detect misalignment 
strains until something lets go. That's 
why it is good preventive practice to 
specify Ajax Flexible Couplings on new 
equipment and also install them on your 
present direct-connected machines. You 
save wear on bearings, gears, impellers, 
irmatures, and housings 

A shut down machine can shut down 
1 department, and that can cost a thou 
sand times more than an AJAX Flex- 
ible Coupling. 

Complete lines of AJAX bronze 
bushed, rubber-cushioned and Dihedral 
gear couplings...angular and/or offset 
capacity up to 7 degrees competitive 
prices 


Write for catalog 





A JA x 


FLEXIBLE COUPLING CO. INC, 
WESTFIELD, N.Y. 
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Catalogs and Bulletins continued 


bes 61 pump mod with model sel 
tion chart data 1 mounting. styles 
tvpical pump characteristi urve ind 
table show rs itionship of eed 1 
yacit pressure ind p er sumption 
Dept. R, Tuthill | mp Cr 63 1 tl 
St.. Chicago | 
Circle 57, inside back cover 
ACCESS DOOR AND DAMPER 
HARDWARE—Catalog, § pp Describ 
ine of access door hardware, access doors 
ind damper hardwar With price infor 
ition. \ tta In 640 N. Kedzi 
\ Dept. 237, Chicago 12 
Circle 58, inside back cover 


MULTISPEED GEAR REDUCER 


Bulletin Ss, S pp Giv nstruct 
t ipacities ipp ition ! it 
lata and reduction ratios for tw 1S 
de] Reducer changes it vithout 
hing Haxton Gear Co., 7-11 Main 
St., East Rockaway, N. ¥ 
Circle 59, inside back cove 


MICROSIZI 





5 t gh ket-head 
j ? 1 
tsa ( d and trat 
i d ind rca 
Sp ind i inf " " g 
Standard |] d Steel ¢ B +5, J 
Circle 60, inside back cover 
MAGNETIC EQUIPMENT~— Booklet, 4 
G pplication fp i t, n 
t ig t | t i 
S f , ; 
; f ma Eriez Mf 
| D Magnet Dr., Erie, I 
Circle 61 nside back « € 
VI 





FASTENERS—Bullet t 


iPG60 
PRESSURE TRANSDUCERS 


THE RELIABLE 
HEART 
OF PROCESS 


@S@ 2 2 ewe we eo ee 
=——aee ee eee 


*._ CONTROL 2° 


¢ 
oe” 








Mode! |PG60 


pressure 
transducers are tr 
specified for the 
Beckman 112 Data 
Processing 
Computer 





The evolution of industry 
automation has 
for precision data handling syste 
such as the Beckman 112 Data Prox 
essing Computer. Statham Mode! 
IPG60 pressure transducers ar¢ 


created a demar 


specified in this system, providing 

basic information signals which are 

accurate within + 4‘ Complet 

data on the Model IPG60, inf 

mation on other Statham t 

ments, are available upon request 
RANGE: 0 to +15 psi 


PRESSURE MEDIA: Non-corrosive fluids 
OUTPUT: Approximately 35 mv. full 
14 V. excitation 

NON-LINEARITY & HYSTERESIS: Not more 
0.25 of full scale 


scale at 


tha 


MW 

STATHAM INSTRUMENTS, INC 
54 Carpenter Rd 

Cable Addre 

SUBSIDIARY OF 

Olympic Bivd.. Los Ange 


of Puerto Rico 

Hato Rey. F rto F 
TATR 

STATHAM INSTRUMEN 


2401 W 
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ONE-PIECE WELDED CONE 
FOR THE HOT SPOT 


This is the vital nozzle cone of the 


American Welding was able t 
(FS-1020) and arc weld the 
with a major diameter of 25 
15 inches. After heat treatir 
better and more econom« 
previous method of formir 
if you require a circular ¢ 
American Welding first 

New Products Catalog. Write today for 20-page 


catalog of circular products which American 


Welding can form, weld ond machine for you 


THE AMERICAN WELDING & MFG. CO 
140 Dietz Road + Warren, Ohio 


2 AMERICAN WELDING 
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PARKER-KALON DIVISION, Genera/ American Transportation Corporation, Clifton, New Jersey 


For the first time in fastener 
history — Parker-Kalon intro- 
duces Self-tapp .g screws 
THREADED FULL TO THE HEAD 
... THE LAST THREAD ACTUALLY 
TERMINATING IN AN ANNULAR 
ORIFICE IN THE HEAD ITSELF 
. . the new P-K “Hi-thred”’ 
fastener! 
% 
It’s a completely new idea in 
fasteners—a screw that reduces 
annoying and costly slow- 
downs—holds securely without 
spinning or slipping—even in 


very thin gage metal sheets. 
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PARKER-KALON 


Self-tapping Screws 





x 


» 





PRODUCT ENGINEERING - 


Compare the new P-K® “Hi- 
thred” with any conventional 
fastener. See for yourself the 
incomplete last thread on ordi- 
nary screws. Then see how the 
revolutionary P-K “Hi-thred”’ 
is constructed to give you firm, 
dependable fastening right to 
the head of the screw. 


You can obtain samples from 
your nearby Industrial Supply 
Distributor, or write direct to 
P-K. “Hi-thred” fasteners are 
available in Types ‘“‘A’’ and 
“Z”’ in production quantities in 


non-countersunk head styles. 





k 


‘ 
+ 


Another new fastener idea from Parker-K aion 


July 7, 1958 











to he sure they're () \< 


these buyers did...A group of 
prospective lathe buyers witnessed an 
amazing demonstration of OK Bedway 
hardness at the Gisholt Machine Co., 
Madison, Wisconsin. Gisholt uses OK 
Ways exclusively on their ram and sad- 
dle turret lathes, and to prove the qual- 
ity they (1) took a section from an OK 
Bedway, (2) made it into a tool bit, 
(3) locked it in a fixture and cut spiral 
shavings from 1045 cold-rolled steel. 








| 


look before you buy Co, ; 


/ 











here’s why: 


THE QHIO KNIFE Co. 


CINCINNATI 23 OHIO 
SLITTER KNIVES © SHEAR BLADE © WORK-REST BLADE 
CUT-OFF BLADES © HARDENED SPACERS © HARDENEL 


GIBS © BALL RACES © BRONZE WAYS © WEAR STRIF 
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MILLIONS 


now in use... 


PROOF that you can 


RELY on GI 


Meet an all-around performance cham- 
pion. Gl's husky, versatile Model “A” 
motor. Proved dependable millions of 
times over, it's the power choice of the 
nation’s great-name manufacturers . 
setting an amazing performance record 
in countless applications from phono- 
graphs to kitchen fans to pumps. If 
dependability is your aim, Model “A” 
is your motor! 


MODEL “A” two-pole shaded pole motor 
available in various lamination thick- 
nesses. Precision constructed for reli- 
able, long hard usage. Perfectly bal- 
anced for smooth, quiet, operation 


HP locked ® Mex = 
MODEL 2800 | Torque | Senna we a 
RPM | in/Ox 


A eeenenn 








Torque | Speed 
in/Ox 
$$ —_ 


1/500} 0.70 3360 


RPM 


lao anal ealaalaalao 
=| 


ve 


te) 
= 








4 
1/180 3430 





3430 
— oo 
3500 


3480 








dba boedbes 





>| >>| >>| >>| >>| >>] 








>>] >>]> 











— 


| 


Standard shaft diameter .1817, 1/4 
available if desired. 


shaft 


Write today for catalog 
sheet and quantity-price 
quotations. 


THE GENERAL INDUSTRIES co. 


DEPARTMENT GK e 


110 





ELYRIA, OHIO 
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DESIGN ABSTRACTS 


Papers from the ASLE* 1958 Annual Meeting, Cleveland 


Lubrication of High Speed Gears 


Excessive amounts of lubricating o 


Kinetic 


be used to 


must be avoided energy of 
oil leaving gears can 
veteran 


scavenge it \ engineer 1S 


quoted in the paper as saying, “If 
the, 
just want to smell the oil.” ‘The au 


thor states, 


u've got gears going really fast, 
I don’t believe this paper 
could be more precisely summarized 

Abstracted from “Some Lubrication 


in High Speed Gears,” J. Dern 
Engineering Co., ASLE Paper 


Problems 
Stee! Products 
58AM 6B2 


High-temperature Gear Operations 


Running tests to determine oxida 
tion stabilit 


vear_ tests 


thermal stability and 


indicate most promising 
lubricants are 81644 silicone, Dow 
Corning DCXF258, Socony XRM32¢ 
mineral oil. Tests of gear materials 
fatigue life, hot 
impact resistance; Halcomb 218 and 


Nitralloy “N” gave good results 


included hardness 


Abstracted from “Investigation of Factors Af 
fecting High Temperature Gear 
E. E. Shipley, General Electric Co 
58AM 5B-2 


Operation 
ASLE paper 


Effects of Hydraulic Fluids on 
Mechanical Packing Materials 


lluids were classified in three 
groups and packings in five. Com 
binations of these are discussed. Gen 


eral recommendations for selection of 
packing materials are included 


Abstracted from “Effects of Hydraulic Fluids 


on Mechanical Packing Materials,” L. R. Tharp 
E. F. Houghton & Co., ASLE paper 58AM 
6C-3 


High-speed, High-temperature 
Thrust Ball Bearings 

Ball-spin in thrust bearings may 
raise temperature by friction as much 
is 100 | Since 
scoring, galling and other destructive 
tend to 
temperature, friction characteristics of 
a lubricant are 


above ambient wear, 


phenomena increase with 
) 

important. Principal 

factors limiting bearing performanc 


When 


bearing is oil-air mist lubricated, fail 


are fatigue, deposits, friction 


* For copies of papers, write to ASLE, 84 E 
Randolph St., Chicago 1. 


ure occurs at much lower temperature 


than with a jet 


Abstracted from “Lubrication of High-speed 


High-temperature Thrust Ball Bearings,” J. B 
Accinelli, $. J. Beaubien and C. S. Reichenbach 
Shell Development Co. and MIT, ASLE paper 
58AM 2C-1 


Relationship of Lubricant Viscosity 
and Type to Ball Service Life 

Ball life 
varving approximatel 
Those 
ire least active chemically 
better 


increased with increasing 


viscosity, iS the 


0.2 power of viscosity lubri 
cants which 
and mineral oil) gave 
tests 


and 


silicone 
than the most active 
sebacate ltl 


chon n the test 


results in 
idipate 
lence of chemical 


cn 
balls was not discernable 


Abstracted from “Effect of Lubricant Viscosity 


and Type, on Ball Fatigue Life,” T. L. Carter 
and W. J. Cinderson, NACA, ASLE paper 
58AM 5A-2 
How Shaft Rotation Affects 
Bearing Temperature 

Recent studies of rotating cylinders 


} ? 
heat bal 


were used to predict by the 
imce method oil film temperatures for 
shaft-and-plain-bearing combinations 
Good 


tween 


agreement was obtained be 


these predicted values and 


those later established experimentally 


It was shown that a shaft, particularh 


if it is rotating and long enough, can 


a major source of heat dissipation 


Effect of Shaft Rotation on 
A. H. Burr, Cornell 
ASLE paper 58AM 4A.2 


Abstracted from 
Bearing Temperatures, 
University 
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CONSTANT VELOCITY 
100% smooth torque; 
HIGHEST ANGLES 


No vibration, 
no chatter! 


Usable working angles 
up to 70° or equivalent 
shaft offset! 


You don’t have to sacrifice high universal joint workin 
smooth rotation—because Rzeppa Joints give you both! 


Lniversal Joint has constant 





Every Rzeppa (pronounced “Sheppa”™ 


Old-fashioned pin or slipper- Velocity action—100 smooth torque for longer joint and bearing 
type joints speed up, slow life. Single Rzeppa Universal Joints give up to 35° working angles 
down twice during one revo- or as high as 70 when couple d for double “action fle xibility 
lution. To eliminate “rock 
ind roll” action, they must In every application aircraft, vehicular. industrial Rzeppa Joints 
use precision alignment tech- offer more money-saving advantages wherever universal joints are 
niques to provide for either used : 
8 
higher angles or smooth rota- P 
tion. But Rzeppa gives you , o 
both to begin with! i : 
aliens SEND FOR LATEST BROCHURE < 
or send us a dime nsion il ketch iong itt 
peak horsepowe r. R P.M nd ope . ting irr 
angles. Our engineers will assist in making 
4 
proper joint selection . 


50th ANNIVERSARY — 1908-1958 


THE GEAR GRINDING MACHINE CO., 3939 CHRISTOPHER, DETROIT 


| “SHEPPA” | 11, MICHIGAN. MANUFACTURERS OF: FULLY AUTOMATIC GEAR GRIND 
ING MACHINES. DETROIT 750 SINGLE SPINDLE SCREW MACHINES. 
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The 
NICE 


Way to | with 
Lower BALL 


OY) ae BEARINGS 
| | of Revolutionary 
New 


Construction! 





: i 
earings can be furnished in ; at 
h] } “— eta : . NIEGRAL LABYRINTY ane 
é . a hl ow. flanged ¢ nap ring & hs : . “re 
n i de range of widths and d : ‘—- SOLID OUTER RACE 
nd the ovel const tio! mit 2 A \ ay 
I } 1 | t cié i*t 
Your Inquiries Invited. 


4 NICE BALL BEARING COMPANY i, 
NICETOWN - PHILADELPHIA: PENNSYLVANIA 
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| 


i Si LS he Ek ee 


on 


with MADISON-HKIPP Zinc and Aluminum 
Die Castings 


Renowned furniture craftsmen of the ages n last word engineering feat 
gave modern designers a most important tive mechanics at Madison-Kip} 
clue to success—close attention to details. helpful co highly place 
Imagine inelegant legs on this *All Steel gineers for over a quarter cent 
Desk. The effect would be jarring. The r die castings eftectively 


blend 


ners know what they want 


ei¢e MADISON-KIPP CORPORATION 


206 Waubesa Street Madison 10, Wisconsin 
P ee EZ 
anesanc 
wa ‘ai oo 
paaneimant 


» 6 Te 


Skilled in Die Casting Mechanics e Experienced in Lubrication Engineering Originators of Really High Speed Air Tc 
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9 Reasons Why You Need 


RowbottomfrCams 


1. Rowbottom offers the longest ex 6. Rowbottom high quality 
perience because this organization is plies whether you need 


the pioneer in cam development. or thousands 


2. Row bottom is a ee ialist, procuc a Rowbottom servi “e als« 7 cl ide 
cams and cam-making machines : 
cams hardened and ground for pe 

exclusively. : 
cially tough service conditions; dimen- 
3. Rowbotton produce ever, > sional requirements are met to closest 


cam in any size or quantity tolerances 


> hott .. ~ fold- . 1 
4. Rowbottom service is two-fold: pro 8. Rowbottom offers all these advan- 
‘Ing ns @) *f to 1 S wifes , 
icing ca exactly to your specifica tages backed by complete productior 
tions acting as your “Cam department” , , , 
gs 7" cy and engineering facilities and throug! 
or furnishing Cam Millers and Cam : 
competent specialists In , 
. . “Male” Barrel Cam 
ol cam manutacture 


Grinders for production of your cams 


»wn shop 


tom service is complete .. . 9. Rowbottom service is prompt 
tance in design through the well as con plete and price 


in manufacture RIGHT. 


Ask for new brochures just off the press. Send us your specifications on the cams you need 


The ROWBOTTOM MACHINE CO. ™tm= 


10 SHEFFIELD ST. WATERBURY, CONN. 
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SMALL, QUIET, CONSTANT 
SPEED AC MOTORS 


of -— eee ee ee oe oe 
’ 


) 
i 
’ 


ee ee ee 


came ee ee 


SAVE TIME 
SAVE MONEY with custom- 
moided parts to fit your needs 


L 

i 

i 

i 

i 

i ntire category 

i minated! This happened wh 9 leading automobile 

i anuf rer changed from assembled metal ai, intake duct 

' the one n above, molded in one piece from tough reinforced 
, 2alize when you bring 

! ng-established source 

i camel 

i 

i 

i 

— 


@ SMALL, LIGHT: « 
gn Ma aes | @ SAVE: sp 


raed 


Sea eee SS SS ee eee SS @ DEPENDABLE: long life —minimum 
GENERAL THE GENERAL TIRE & RUBBER COMPANY 
Reinforced Plastics Division © Marion, Ind 


*3-phase ratings also available 


Please send information on reinforced plastics parts. PE 


‘ 
i 
) ' 
rms ! FREE BULLETIN! Write for descriptive bul- 
COMPANY - ; letins to Section 633-4, Schenectady, N. Y 
| 
ciry STATE t 
-_ 


GENERAL Qe ELECTRIC 
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NAME 


ADDRESS 





NEW 


BOOKS MICRO-BEARING 
Fundamental Constants ABSTRACTS 


of Physics by A. N. DANIELS, President 
E. R. Comm. K M New Hampshire Ball Bearings, Inc. 


a. Wien Mae 8 ae MINIATURE BEARINGS AND 
nce Publish 5) Fil GEAR DIFFERENTIAL BACKLASH 


(NOTE: We are ratefu 
Staff Engineer Lit 
Calif nia 

played | 

emai t 


LIBRASCOPE 3/16” HOLLOW SHAFT DIFFERENTIAL 
uses special duplex MICRO-BEARING all gea 


Mechanics of Machinery $80", 
W. Hay 


Queues, Inventories and 
Maintenance 


LIP M 


DESIGN HANDBOOK 
OFFERED FREE 


(Continued on p: NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW HAMPSHIRE 
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Soups On 


in exactly two minutes.. : 


and the Chef is a 


MILLER- HARRIS — 
Automatic Timer Control 


designed for the famous 


Combination Soup and 
Food Counter Kitchen 


To heat soup, knob is turned 
to the right. Two minutes 
later, timer cuts off cur 
rent and buzzes. To heat 
chili or beans, knob is 
turned to the left. Timer 
cuts off heat in 244 min 
utes, waits a half minute 
for heat to be absorbed 
then buzzes until food is 
picked up 

MILLER-HARRIS makes 
a con ple te ne o} uzzer 


timer 


30 BASIC MODELS 


of MILLER-HARRIS TIMERS 


offer Better Timing for Your Product too! 





* Hundreds of adaptations from existing units 
* Complete engineering service 


* Volume production — Speedy delivery 


Medel 116 Got a timer control problem? For a 
homer ll fast, low-cost and correct solution, let 
Miller-Harris specialists put their years 
of experience to work for you. Miller 
Harris controls are standard equipment 
on many of America’s best known 
best-selling products 
Whether you need a “standard” or 
timer, you'll find many qual- 
ity and cost-saving advantages in the 
bigger, better selection of Miller-Harris 
time controls 
Write or call today! We’ll be glad to 
discuss your timer needs, at no obli 
gation 


Model 110 
Push-button operated 
Fixed time cycle 


“special” 


Mode! 100 
mounting timer 


> Many other types of timers available. Send 


for illustrated Miller-Harris brochure. 


MILLER-HARRIS INSTRUMENT CO. 


609 EAST ODGEN AVENUE ° MILWAUKEE 2, WISCONSIN 
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WAU se 


WISCONSIN 
heavy-duty_4cx=Cooled 
ENGINES? 





@ 4-cycle single cy!., 3to 12/2 hp 


A Good Question... 


and here’s the answer 


Irs the seasoned “professionals” 
. qualified men like yourself, who 
know engines and the operating 
demands they must meet in rugged 
field service, who specify 
“Wisconsin Power” 
Men like you, who have had 
the opportunity to compare 
and weigh performance 
characteristics of engines 
on your own equipment, 
under your conditions; 


@ 2-cylinder, 10 to 18 hp 


Men like you, who appre- 
ciate the advantages of 
Wisconsin heavy-duty design 
and construction in all details 
...in terms of operating de- 
pendability; low-cost maintenance and long engine life; 

Men like you, who know the value of Wisconsin 
High Torque engineering and performance ...to give 
you the load-holding Lugging Power that hangs on 
through the shock-load pinches without stalling; 

Men like you, who have learned from experience 
that there is no substitute for Wisconsin trouble-free 
AIR-COOLING . efficient at all temperatures 
from sub-zero to 140° F 

Full scale specialization in the manufacture of 
heavy-duty air-cooled engines and a full line of 4-cycle 
single cylinder, 2- and V-type 4-cylinder models 
from 3 to 56 hp. (all models can be equipped with 
convenient, quick-action ELECTRIC STARTING) 
are addition: ul reasons why power professionals, like you, 
specify “WISCONSIN.” Write for engine bulletin S-223 
for a briefing on the full line. 


@ V-type 4-cy!., 15 to 56 hp 


"6h g@ WISCONSIN MOTOR CORPORATION 


“ , 
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New Books continued 


nance and inventory problems. De 
signed for use as a practical handbook, 
it shows how problems involving vari- 
ible demand and supply may be ana 
lvzed and solved. 

Che author deals with queueing 
problems from the standpoint of the 
Kolmogorov equations, relating the 
probabilities. He gives a_ unified 
method for expressing various prob 


1 


in terms of difference equations 


ind then gives various procedures for 


these equations ip Oo” 


for every requirement 


Maintainability of 
Electronic Equipment 
\vailable from Engineering Publishers, 
GPO Box 1151, New York 1. 84 x 1] \ IOAN RIOR 
paperbound, 104 pp, $5 
Proceedings of an Electron In 
dustries Asst ymposium held HOSE & FITTINGS 
Angeles last December; vers botl 
round nd l rne 1eVICE Dut : 
\ emphasi 
sections on accessibilit . : 
ORT * © LP-Gas Lines ® Air Brakes 
mment, and field conditions cor 


in generally ipplic ible desigi 


© Fuel Lines © Hydraulic Systems 


® Lubrication Systems * Water 


© Coolants * Refrigerants 


ASME Metals Handbook— 


Processes ; \ Made a wide variety of 


ROGER W. BOLZ, Fditor, published e \ sizes and types for hundreds 
by McGraw-Hill Book Co., 330 W. 42 
St., New York 36, 448 pp., 73 Ez, 

$13 gg oo ve . uses, Stratoflex detachable 


of commercial and industrial 


\ and reusable fittings sim 
Ihe competent author-contributors 


lave supplied a wealth of information plify maintenance and 

for this handy reference on production , assure leak-proof connec 
sses. It covers heat treatment of j 

ed tions under extreme tem- 

(Continued on page 119) 


perature variations. Strato- 





flex hose pro\ ides the 
flexibility, small bend radii 
and durability essential for 


dependable servic 


For detailed information, write for 


industrial catalog 





SALES OFFICES 


Atlanta, Chicago 

Dayton, Detroit 

Houston, Kansas 

City, Los Angeles 
New York 

Pittsburgh 
P.O. Box 10398 « Fort Worth Texas 


San Francisco 
Branch Plants: Los Angeles. Fort Wayne (Me. Seattle, Toronto 


In Canada: Stratofiex of Canada, Inc Tulse 
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Are you 


Developing A PRODUCT 
to sell in today’s market? 





Use Titchener Wire/Strip design and construc- 
tion to reduce costs, save materials, and at the 
same time maintain quality. Learn more about 
the money saving ways of Wire and Strip. Let 
us show you where Wire/Strip can be used to 
save time, labor and materials. 


Example of TITCHENER CREATIVITY 





MACHINE BELT GUARD—Sheet metal guard was unattractive, provided 
poor air circulation and did not permit visible belt inspection. The Tit- 
chener guard of welded Wire improved the machine's appearance and 
the machine was sold for a higher price at a greater profit. The open 
onstruction permitted easy belt inspection and provided better air 


rculation 


Wire/Strip has much to offer strength, 
lightness, resilience and decorative features. 
Use our complete Wire/Strip design and manu- 
facturing facilities as part of your production 
team. Send us a sketch, drawing or the actual 
part; better yet, bring it with you to our modern 
plant. We'll show you what we are able to do. 
Consult us in confidence — there's no obligation. 


Write for FREE Wire/Strip book(s) today! 


Please have a Titchener Field Engineer call 
Use of Wire Construction in Product Design'’” 
Wire Handles by Titchener'’ 
"How Wire Construction Reduces Costs"’ 


nan 


0 


E. H. TITCHENER & Co. 


Dept. 3911, 67 Clinton Street, Binghamton, N. Y. 
CIRCLE 177 READER SERVICE CARD 
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Floatless 
Electrode Type 


WARRIC 
LIQUID LEVEL CONTROLS . . , 


give you all these advantages! 





No moving parts in the 
liquid @ Easy to install 
@ No adjustments neces- 
sary @ Unaffected by acids 
or caustics @ Unaffected by 
pressure or temperature e 
Standard 2&3 pole units 
listed by U/L 


Write for 32-page 
Catalog which gives 
complete specifications 


Two pole contro! shown at left 





YOU CAN USE OUR CONTROLS FOR 

e@ Single & multiple pumps e¢ Sewage & waterworks 

@ Motor & solenoid valves e¢ Chemical Industries 

e High & low cutoffs @ Food & Dairy Industries 
& alarms @ OEM applications 


Special controls to custom requirements 


CHARLES F. WARRICK CO. 


1964 W. Eleven Mile Road, Berkley, Michigan 
Dept. 3 Telephone JOrdan 4-6667 
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BROWNING FHP SHEAVES 


the most extensive line on the market! 


Only Browning offers you all three kinds of sheaves: Die 
Cast for light duty, low initial cost. Pressed Steel for 
sturdy, rugged service at medium price. And Cast Iron 
for heavy duty, highest quality, greatest value; with fixed 
bore or Browning's famous interchangeable split taper 
bushing. Choose the sheave most efficient and 
economical for your every job from Browning's 
complete range of stock sizes. 





Ask your Browning distributor 
or write us for Catalog V1 47. 


17 MANUFACTURING COMPANY 
, MAYSVILLE, KENTUCKY 
CIRCLE 179 READER SERVICE CARD 
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Standard 
by ASMI 


18. 84x 1] 


All types 





QUICKEST MAN ON WHEELS 


29 W 


luded in this 
traight, tar 
tte 

u t 
n 1a I 
n ham « 
pins and d 
ince id 
int ad 


Fact Book 


Call on the swiftest 


Available fr 














New Books 
teel ist t 

vde metal 
chining. While a su t 
it lacks im OVE i] ( t1' 
not emphasiz lat 
these pro t 
processes at the « t 
important, an th defeat 
pose Part of its h oh st 
the man photograph 
nachines which illustrate 
lar point. Neverthel 
ind vorth ha ng vecaus 
lates in one un " de 
of industrial processe 


Electronic Industries 


continued 


Machine Pins Standard 


ASA B5.20-19 
39th St 


f 5 x 6 
; that ; 
+ [TS t 
Elect Ind 
nts its latest Fact Bow 
; , tal f 
f ect 
? 
! 
hy ; 
; 


Heat Transfer Literature 


planning—to-—production Assn., 172 
service in the wheel ngton 6, D 
lustry today bound, <5 | 
Prou 
ELECTRI . — fth la 
wer og 1 th 
prompt \ssn., p 
Wi 4A ] I - 
: this 1958 « 
. enditur 
t yp! it 
E * Sl 
! ELECTRI » i 
] 
ag : i] 
. ian 2 Survey of 
writ r t 
ri i poke-typé¢ Gover 
‘ teel or rubber- Published 
: oe saambe Office of 7 
pol t part y want——w 
want it fe ll 
S| sf) 
“What ‘ ell 84 Ce Th 
BLBCTIALC’ WHEEL CO ese 
: hi GLILb ' nder Go 
Write to Department 7A ; ‘ . 
1120 N. 28th St., Quincy, Iilinois, BAldwin 2-5320 It is th 
IN OF THE FIRE TONE TIRE & RUBBER COMPANY 
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Bulletin N 
Dept. « 
| 1] Ne 

I) 
ttcn 
! t-spon 


(¢ ontunued 


PB 


on 


pare 


in your designs 


NEW... 
BLOWER- 
HEATERS 








for 
warming 
and 


drying 


Heinze Blower-Heater 
Combination Units are ideal for 
warming and drying in 
applications as hot 


new 


such 
food vending 
machines, photographic dryers, 
food Blower is 
signed for continuous operation. 
Heater can 
controlled 
terminals. 


warmers. de- 
be thermostatically 
through separate 

Motor operates on 110 V, 
cycles. Type DS delivers 55 cfm 
free air) at Type 
YSS delivers 50 cfm (free air) at 
1500 rpm. Heaters are available 
from 200 to 1000 watts, single 


60 


fO00 rpm 


phase. Coiled wire heating ele- 

ment is well insulated to protect 

outer wall. Choice of mountings 

includes outlet or inlet, flat 

strap, or “L’”’ shaped brackets. 
Send coupon for 


com] lete technical 


ELECTRIC COMPANY 


685 Lowrence St., Lowell, Moss 
Sub-Froctiono! Horsepower Motors ond Blowers 
mm mms as ee So el 
HEINZE ELECTRIC COMPANY. Dept. F ‘ 
6s Awrence et Lowell, Mass 
Please send me erature and price informa 
tion on Heinze Blower-Heater Combination . 
Units 
Name & T 
< ‘ 
Street & } 
‘ ty A > ate 
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LOW COST 


UCKBOLT 
FASTENER 


(AVAILABLE IN STEEL OR ALUMINUM) 


OFFERS: 


LOW COST-An economy model of the well 
known Huckbolt Fastener offering the de- 
sirable features of that fastener plus some 
special features of its own. 

BROAD GRIP ADAPTABILITY —Six sturdy lock- 
ing grooves on the fastener pin allow an 
unusual grip extension for each grip-size 
of pin. 

THREE HEAD STYLES-—The “Utility” fastener is 
offered in standard brazier, round and 90 
countersunk heads to meet your require- 
ments. 

TWO COLLAR TYPES-The “Utility” fastener 
may be used with standard 2LC collar or 
with the 3LC which has a broad, sturdy, 
pre-engineered washer as an integral part. 

FULL STRENGTH-The “Utility” fastener offers 
full rated tensile strength of the standard 
CL fastener, diameter for diameter. 

CUTS STOCK REQUIREMENTS. Six annular lock- 
ing grooves provide greater grip flexibility 
thus affording full coverage of your re- 
quirements with fewer grip sizes. 


MANUFACTURING COMPANY 


2480 BELLEVUE AVENUE + DETROIT 7, MICHIGAN + Phone WA. 1.6207 
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PERFORMANCE 
S THE PAYOFF! 


That’s why Sengs, 


Bendix Electric = 


Fuel Pump Sales 
are Zooming 





There’s no substitute for on-the- itself at 114 Fahrenheit a 
job performance That’s why as at 76° below ze1 No otl 
peopl who ha tried all the pump anywhere ? pr 
others always come back to the could make tl grade. | 
Bendix* | I I Bendix Electric Fuel P 
wi 1 they I 1 1 i pe easy to install and r 
forman The Bendix p ) livers more gall 
has passed all tl tests. | I ind f 
military supervision, it proved It’s the best fuel | 

*2 A 


“Sond” 
ELECTRIC FUEL PUMP 


BENDIX AVIATION CORP. (Eclipse Machine Div.), Elmira, N. Y. 
CIRCLE 183 READER SERVICE CARD 


TRU-LAY PUSH-PULL DATA FILE 
SHOWS HOW TO SIMPLIFY * 
AND IMPROVE DESIGN = = 


» 














Push-Pull remote con- 

a trols, shown here, are 
i. 2 or flexible, have but one 4 
“, * moving part, and give a i} 
* ~< be + 
Kp lifetime of accuracy § 
43S Mechanical linkages are 4 
. complex, are made of | 
> > 4 
We many parts, wear at Ni 
a 2) many points, and pro 0 
Saree 0 Ye duce increased back | 
PUSH-PULL lash, lost accuracy, and ei 
vibration rattles 4 
| 
sy 
rel 

DOI 





* 





; This Push-Pull patat, 
| File—containing 7 en- 
} gineering bulletins 

| will show you how thes« 

3 flexible controls have 
8 eliminated mechanical 
8 linkages on hundreds of 

8 products. You can make 


your products more us¢ 

ful, easier to sell, with 
Push-Pull controls 

Write for your Data 
File today 


\ Automotive and Aircraft Division “£©° 


ax 
AMERICAN CHAIN & CABLE we 


+ 
> 


gr 





e 3 





601-E Stephenson Bidg Detroit 2 
16-E Sout Garfield Ave., Los Angeles 
Bridgeport 2, Conn 


reave 
¢ 929-E Connecticut Ave mane 
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New bookes continued 


It is the result of a liter iture search | 
in the held of heat transfer intended | 


to uncover basic principles effecting 
ling of small, lightweight, vehicu 
lar engines. Author lists over 200 pub- | 
mon ind ¢ $s a resume of each 
terence which relates to cooling of | 
i ¢ | 


Fluid Pressure Mechanisms 

H. G. CONWAY. Published by Pit | 
nan Publishi g Cory 2M +Sth St.. | 
New York City. 54 x 9, 240 pp, $6.75 


i 
peewmmemmemeenmme fable that makes — 
engineering sense | 7~ 





Increases productivity, efficiency 


* 

i ( ad. Clea liagrammati @ Saves man-hour costs 
@® Reduces waste motion 
*. 


A complete work-station in one unit 
Get all the facts—send for illustrated Bulletin 
603 and complete NEW Stacor catalog 


High-speed Data Processing yg STACOR EQUIPMENT CO : 


291 Emmet St., Newark 5, N. J. © Bigelow 2-6600 





C.C. GOTLIEB J. N. P. HUMI CIRCLE 185 READER SERVICE CARD 
p I ishe i DI \1 (,Tav H I] BR ok Ci 
33 A\ t?nd St Ne York 3 

) pk GENERAL‘: ELECTRIC 


Pe HOURS 


Purposes. Included is a de s999s9E 








T rfance ‘a } ; » thes 
ptt Fan iiaita: MODEL 8KT 
VOLTS 
MADE Im 4 
ae ate ACTUAL 
SIZE 
é / 
( : NEW Ke)’ Ae) mace wel el ae 
ae 
ron CAN BE READ AT A GLANCE... 
because the numbers are 2 1 2 times larger than before. Whats 
more, the new extra digit at no extra cost gives you a more exact 
reading. Your G-E sales engineer can give you all 
the facts. Ask him for bulletin GEA-6710 
\ ~ 
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'4V 


LIQUID LEVEL CONTROL 


with the 


B/W RELAY 





Type LH Relay 


for 
Pump Down Control 


POSITIVE AND DEPENDABLE 


The B/W system of liquid level control consists of a transformer 
type induction relay and a holder for one or two electrodes, de 
pending on the desired operation and the type of relay used 
The relay incorporates a primary or line voltage coil connected 
to @ permanent source of alternating current, and a secondary 
electrode circuit coil connected to the electrodes immersed in 
the liquid being controlled. Energizing the primary coil causes 
ced voltage in the secondary coil; thus the secondary 
s never connected to the power line 


LIQUID IS ELECTRICAL CONDUCTOR 


The liquid itself is the electrical conductor that completes the 
secondory circuit. When this secondary circuit is completed, by 
the id contacting both electrodes, the magnetic attraction set 


p in the legs of the reloy core causes the armature to close, and 

en or close the load contacts. A built-in holding circuit main 

s this contoct until a predetermined fall in liquid level breoks 

the circuit. By adjusting the electrode settings, the range of opero 
tion can be controlled 





FOR PUMP UP and PUMP DOWN 
APPLICATIONS, SIGNALS and ALARMS 


B/W reloys are designed for either pump up or pump down 


peration. In addition, by using a single electrode they ore well 


yited for signal and clarm applications 


NO MOVING PARTS 


The complete absence of moving parts in the liquid insures long 
und trouble-free performance. Because of the very low current 
n the secondary circuit these relays are ideal for many switching 
obs outside of the liquid level field 


Consult our engineering department on any special control 


applications 


CATALOG 


on request 











@ It covers the complete line of 
B/W Induction Relays, Enclo- 
sures, Contactors and Starters, 
Multiple Pump Controls, Electrode 
Holders, Starter and Relay Com- 
binations, Special Controls and 
Panels 


B/W CONTROLLER CORPORATION 
2218 E. Maple Road, Birmingham, Mich. 


FiIms? Iw THE FLOATLESS COMTROL FIELD 
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Coming in September! 


The basic publication for every 


design engineer's library 


PRODUCT ENGINEERING’S 


7th Annual 


Design Digest 
Issue 


Presenting over 100 of the year’s most sig- 
nificant articles on design engineering devel- 
opment 


Carefully selected from over 100 sources, this 
important material is edited and digested to 
give you a concise, valuable source you'll refer 
, 


o in your work week after week Conveniently 


divided into 10 basic sections by subject motter 


The Design Digest Issue is an integral part of you 


subscription to Product Engineering 

















SEARCHLIGHT 








ENGINEER 
PRODUCT DEVELOPMENT 
MAJOR 
KITCHEN APPLIANCES 


One of the most aggressive and successi{ul 
National Manufacturers of Appliances has 
West Coast opening for Senior Product 
Design Engineer. Must have top creative 
and inventive accomplishments. Excellent 
opportunity with growth company with 
highest financial rating. Age to 45 years 
college education required; must have 


reputation as an idea man Airmail 
resume to: 


P-8245, I 








ENGINEER, MECHANICAL P. E. 
Cc. C. N. Y. FACULTY 














8 yeors creative design experience of products 
& mechanisms, includes some consulting. Pre 
fers New York Cit, orea, but will relocate 
PW -8336 Er et r 
‘ D P.O N.Y. 3¢ \ 
{DDRESS BOX NO. REPLIES TO: RB \ 
‘ saific i ) h pul 
VEW YORK 86: P. O. Box 1 
CHICAGO 1 20 = N Mich ’ 1 
24N FRANCISCO 4 6s Pp SN 





POSITION VACANT 





Rubber Seal Engineer—tEastern rubber manu- 
acturing mecern has unusual opportur 
a Product or Project Engines with « 
erience n Rotary Shaft Sea f< hydrau 
pneumatic application mmediate ope 


Send ‘ ime P-R2S84 I iu } 
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pa ak FAST’S 
Spree Model B 


ccccecscusqcqscccccsnsacscnescscqcosescaccessscscors 
= 
:, 
Selected articles im recent iss oupling 
ive been reprinted in convenient 


m for filing. As long as the supp 


ist readers in US and Canada can ‘ \ | Positive 


ure on opy of any of these r ye mS ttontiin fi 

ints without charge, by using one 
] CTV) ' 4 } 

f th Reader Service Ca — —_— iia ~~ ? Unique © 

iside the back cover. Note that th« supported — centering 

must be used within 60 davs of on hubs ; of sleeves \s 














rol 





yuublication date If more than on 


opy is needed, sce price list at end reduces downtime and upkeep 
f this listing wt for light-to-medium drives! 


While the supply last ig opi 
1 i ’ . Now you can profit from the durability formance, longer service e and wer 
t ollow!] reprint re obt . - 
the following pri i iin and economy of famous Fast’s couplings maintenance costs. You also get ; 
L.] - ‘ ‘ 11 : 
le by using the Reader Service Card in a smaller and lower-cost version delivery because stocks are on hand t 
available in 5 sizes for shafts }4” to 3) meet practically every need. F gi 
: : ‘ in diameter neering service is als \ ! 
Stresses in Adhesive Joints eering also availat 
H The Model B coupling gives you the Write today for more details to 
I t i it t trat . _ . » 
. same features that have made Fast’'s the Koprers Company, Ine Fast’s Coup- 
i t ‘ 7 1 > 
world’s leading coupling for over 35 ing Dept., 7105 Scott Street, Balti- 


Circle FE 32 years. You get the same trouble-free per more 3, Mary 


Designing with Cantilever Springs THE ORIGINAL 


| ations for 7 t 1ows how to tripl . 
y capacity. J 7 C6 “2 Engineered Products KOPPERS e 
—_ | 3 ad wy 
¢ ircle I 3] Sold with Service is Y 


Design for Automatic Production CIRCLE 138 READER SERVICE CARD 


d together for smal r lar quanti wl 
lune 23. °S8. p. $1. Circle No. E 30 NO Pa 
Electrical Control Enclosures new 


economies in 


a 





du t and ma 


} ; 














means savings in gear 
costs up to 90% 


58. p. Sf Circle No. E 28 


Lubricating Instrument Ball Bearings 





Guide to 42 modern and = greas 
Properties and performan hart June Our many years of produ of 
58. p. 66 Circle No. E 27 Nylon Gears can nov ake even greats 


economies for you. With the great 


Sandwich-panel Adhesives paates now possible, Nylon should not 


considered a an economy measure 
| 14+ most widely pecified adl answer to many problien where 
ompa n ta Ma p. > sign is necessary. Nylon Gears are quiet 


Circle No 1 26 


rable, efficient and need less lubrication—they 
mate atiteaiie with met ge 

Coriolis Acceleration Let our engineers with more than a 
im gear experience consicact \ ir gea 

Descr with equat h this for _ F <4 


“el 2 rs lems DURING the desig: process en 
ay af 29, prints or specs for prompt estimates 


Circle No. FE. 25 


Gears made only t jour specifications 


None carried in stock 





Semiconductor Rectifiers : Om 
Comparison of oth germanium and sili a ia 

SN as. ee 
Circle No. FE 24 


(Continued on page 125) 
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Need a little neat’ 


NEED IT HOT? 
fF speciry | 


HOTWATT 








HEATING CARTRIDGES 


HOTWATT 


Precision 





Heating Cartridges provide optimum 
ambient and operating temperatures supply 
faster heating... have higher heat density 
minimize heat loss. 


STANDARD HOTWATT 
Cartridge Heaters have precision-dimension stain- 
less steel sheaths (special alloys available) 
operate at up to 1250°F, any specified voltage 
nickel alloy leads swaged to rigid external ter- 
minals . Straight or right angle leads 
moisture resistant units...complete range of 
sizes from 3%" dia. x 1” length 


SPECIAL HOTWATT 

Heating Cartridges in special shapes with sheath 
materials as designated available with power 
dissipation as low as 5 watts. Special terminal or 
lead arrangement to specification 


LOW-COST HOTWATT 
ceramic-body units are also available, to your 
design and specifications; sizes as small as 54" 

lead arrangements and terminals to meet your 
requirements. 


SPEEDY DELIVERY 
HOTWATT’'S versatile production easily 
handles long or short runs of cartridges to your 
“specs” provides the fastest delivery in the 
industry 


line 


Bulletin 101 and Cartridge Layout Sheet available 
on request. 


HOTWATT, INC. 


ELECTRIC HEATING 


SPECIALISTS 
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Current Reprints continued 


Boost production... 
cut fatigue with 


Westinghouse 
Air Circuitry* 


Midget Batteries 

Specialized power packages wher 
or voltage needs can be kept low. Perform 
ance data and dimensions tabulated. May 
12, 58, p. 72 


42 Circle No. E 23 


current 


Sandwich-panel Facing Moterials 
Second of three articles giv 

the skin material. Ap 
p. 6 Circle No. EF 22 


data f 
selecting *Westinghouse Air Circuitry is the appli- 
cation of pneumatic centrol to industrial 


production operations a proven 
Fan Selection 7 
method of stepping up machinery out 





Three fan laws; charts, tables and samp ; . 
siliiien Gis teiciinn ealetaniiiel quastit put . . . increasing operator efficiency 
of air. Apr. 28, "58, p. 92. These pneumatic devices are low in 
Circle No. F 21 cost ... easy to install extremely 
accurate and reliable. 
QUANTITY PRICES 
lor single shipments of any one title 
to one address, on order accompanied “H’ CONTROLAIR® 
by remittance, quantity orders will be VALVES: 
supplied at the following prices as long 
1s the supply last 3- and 4-way directional 
valves—accurate pressure 
Quant ( control in small increments 
c ¢ —hand, foot, knob, or cam 
operation—maximum  de- 
5 livery pressure: 60, 100 
] W f } psi—port sizes: 4 ips— 
maximum operating temp- 
Shipments will be made promptly erature: 200°F. 
from stock, and prices include ship oy 4 
ping charges. This service is offerec 


only on request from US and Canada 
Make checks payable to PRODUCT 
ENGINEERING, and address orders 
to Reader Service Dept., PRODUCTI 
ENGINEERING West 42nd 
St.. New York 


THREE-POSITION 
CYLINDERS: 


noncushioned—3 stroke 
positions—foot and swivel 


330 


N. ¥ 


mounted—2 -6 in diam- 
eter—maximum operating 


pressure: 250 psi. 





MULTI-POSITION 
CYLINDERS: 


noncushioned—4, 5, or 7 
stroke—small diameter— 


tough, corrosion-resistant 





construction—maximum 





operating pressure: 250 psi. 


Consult your nearest Westinghouse 
Air Brake Distributor. He’s listed in 
the classified phone directory under 
“Cylinders: Air.” 


Westinghouse Air Brake 
COMPANY 
Industrial Products Division 


) WILMERDING PENNSYLVANIA 


CIRCLE 191 
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&Q ircie NO. F&F. 2 


(Continued on page 125) 
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INDEX OF 





ADVERTISED IN THIS ISSUE 


PRODUCTS 


123 











Actuators 
Mechanical 1 

Aluminum Alloys 28-29, 46-47 

Aluminum Coated Sheet & Strip (see 
Steel, Coated) 

Assemblies 


Hydraulic 44 

Pneumatic 44 
Axles 119 

B 

Bars 

Metal 10, 38 
Bearings 

Ball 6, 11, 30, 41, 50, 83, 93, 112, 115 

Miniature 115 

Needle 6, 83 

Roller 6, 11, 30, 41, 83 

Self-Lubricating 39 

Sleeve 15 
Belts, Timing 78 
Blowers 119 
Bolts 120 
Brass 85 
Bushings 15, 118 

c 

Cams 114 
Carbon 4th Cover 
Chemical Treatments 80 
Clad Metals 109 
Clutches 

Mechanical 90, 128 
Coatings 80 
Connectors 

Hose as 

Tube ad 
Controls 

Mechanica! 120 

Pneumatic 99, 124 
Cords 96-97 
Counters 86 


Couplings (see Connectors, Electrical) 
Couplings 
Hose 44 
Mechanical 


87, 90, 106, 123 
Tube 44 
Cylinders 
Hydraulic 35 
Pneumatic 35, 99, 124 
D 
Die Castings 86, 113 
Drafting 
Supplies 121 
Drives 
Variable Speed 100 
E 
Engineering Services (see also Pro- 
duction Services 125 
Engines 116 
Extrusions 
Metallic 13 38 
. 
Fabricated Plastics (see Plastics 


Fabricated) 





After reading the advertisements classified below 
DETAILED INFORMATION about these products can be obtained 
by using the READER SERVICE CARD 


MORE 








Fabricated Steel 
cated, Structural 
Weldments) 


(see Sheet Fabri 
Forms & Shapes 


Fastening Methods 34, 120 
Fibre ‘ 98 
Fittings, Hose, Pipe & Tube 44, 117 
Flexible Couplings 106 
Forgings ; 13 
Furniture, Engrg. Dept 121 
G 
Gear Motors see also Motor Re 
ducers) 42-43, 100 
Gears 87, 88, 94, 123 
Graphite 4th Cover 
H 
Heating Units 124 
! 
Instruments 
Electrical 121 
J 
Joints 
Universal lll 
L 


Laminated Plastics (see Plastics, 
Laminated) 


Latches 34 

Liquid Level Controls 118, 122 

Lubricants 80 
M 

Metal, Pre-Finished 76 


Moldings 
Plastics (see Plastic Parts) 
Rubber (see Rubber Parts) 


Molybdenum Alloys 25 
Motor Reducers (see also Gear 
Motors) 48 
Motor Starters 36.37 
Motors, A-C 
Fractional 12, 40, 42-43, 48, 114 
Integral 12. 40, 42-43 
Sub-Fractional 110, 114 
Motors, D-C 
Fractional 12, 40, 42-43, 48, 114 
Integral 12, 40, 42-43 
Sub-Fractional 114 
P 
Piastic Parts 114 
Plastics 16, 45, 114 
Plastics Fabricated 92 98 
Plastics Laminated 92 98 
Pressure Switches 73 9] 
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Production Services (see als Engl- 
neering Services 118 
Pulleys 5 
Pumps 
Liquid 12 
& 
Relays 89, 96-97, 105, 122 
Resins £.9 
Retaining Rings 103 
Rheostats 27 
Rod Ends } 
Rubber Parts ird Cover 
Rust Proofing Re 
Ss 
Screws . 108 
Seals ird Cover 
Shapes, Roll Formed i 
Sheaves 118 
Sheets 
Metal 38 
Shims 104 
Spacers ] 
Special Shapes & Sections 10, 13 
Specialty Fasteners (Pipe Hangers 
Special Cold Headed Parts, etc.) 34 
Speed iIncreasers & Reducers. .2nd Cover 
10% 
Splines 1 
Stee! : 
Alloy 32 3 
Coated 2 l 
Staintess 35 
Tool 38 
Strip, Metallix sg 7é 
Switches 14 
T 
Timers 4, 102, 116 
Tracing Paper 101 
Transducers 106 
Tubing 
Seamless 32 
Welded 18 
Vv 
Vaives 
Air 95, 99. 124 
Control 124 
Hydrauli 9« 
w 
Washers ] 
Wear Materials 109 
Weidments 107 
W heels 119 
Wire 26. 118 
Wire & Cable, Electr 96.97 
Wire Forming 118 
z 
Zit Coated Sheets 


125 








YOUR FUTURE 





IS GREAT IN A GROWING AMERICA 


AMERICA ALWAYS OUTPERFORMS ITS PROMISES 


We grow so fast our goals are exceeded soon after they are set! 


7 BIG REASONS FOR CONFIDENCE IN AMERICA’S FUTURE 


S popula- 


1. More People Four million babies vearly. | 


tion has doubled in last 50 years! And our prosperity curve 


has always followed our population curve 

2. More Jobs— Though employment in some areas has fallen 
off, there 15 million more jobs than in 1939—and there 
will be 22 mi/lion more in 1975 than today. 


3. More Income—F amily income after taxes is at an all-time 


high of $5300 —is « xpected to pass $7000 by 1975. 


doubles every 20 


4. More Production 
vears. We 


distribute 


Ls production 
millions more people to make sell ind 


will require 


our produ ts 


Individual savings are at hi rhest level 


5. More Savings 


ever—$340 billion—a record amount available for spending. 


126 


6. More Research — $/() hil 
in more jobs. better living 
7. More Needs —In the next few vears we 


than $500 billior 


lion sp nt ear h vear will pa ff 
whole new industries. 

will need more 
worth of schools. highwavs. home 
Meetings these 


tunities lor everyone, 


bk equipment needs will create new oppor! 


Add them up and you have the makings of an- 
8 other big upswing. Wise planners, builders and 
buyers will act now to get ready for it. 





| i 


new 24-page rated 
booklet, “Your Great Future in a Growi: 

America.” Every American should know these 
today to: THE ADVER 


x 10, Midtown Station, 


tacts Drop 1 pe 
TISING COUNCHI Bo 
New York 18, N. Y. 
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INDEX TO ADVERTISERS 








blished as ne 
PRODUCT BNGINERRIN¢ 
A H 
Ajax Flexible Coupling Co Inc 106 Heim Co r 30 
Allegheny Ludium Steel Corp 38 Heinze Electric Co 119 
American Brass Co 13. ~—Hilliard Corp 390 
American Welding & Mfg. Co 107 Hoover Bali & Bearing 93 
Armco Steel Corp 2 Hotwatt, inc 124 
Automotive & Aircraft Div Huck Mfg. Co 12¢ 
American Chain & Cabie C 120 Hunter Douglas Aluminun t 7é 
| 
B 
industrial Time Cors 1Ue 
B W Controller Corp 122 
Bendix Aviation Corp Eclipse Ma 
chine Div 120 
Bodine Electric Co 48 
Bridgeport Brass Co 85 K 
Bridgeport Thermostat Div Robert 
shaw-Fulton Controls C 73 
Browning Mfg. Co 118 
Kaiser Aluminum & Chem ai Core 46.47 
Kaydon Engineering Corp 55 
Koppers Co., In Metal Products Div. 123 
Cc 
L 
Century Electric C 42.43 
Chrysler Corp Ampiex Div 39 
Clare & Co.. C. P 20 Laminated Shim C n 104 
Cleveland Worm & Gear Co 2nd Cover Landis & Gyr, tr &6 
Climax Molybdenum C 25 Link-Beit Co ll 
Continental Diamond Fibre C 
Subs., Budd 98 
Cutle Hammer. In 4 
M 
Madison-Kipp C f li 
D Micro Switch Div Minneag s 
Honeywell Regulat Co 14 
Miller-Harris instrument C 116 
Dow Chemical Cx 16 4 Minneapolis-Honeywe Regulator C 91 
du Pont de Nemours @ C In Minnesota Rubber C rd Cove 
! Polychem ils Dept g.9 
N 
E 
National-Standard 2€é 
New Departure Div ;eneral Mot 
. . Corp 
names ' ’ nm New Hamopshire Ba Bearings 
Eastman 1 Nice Ball Bearing 
’ 44 
Electr v. of Firestone 
Tire & 19 
Essex W R M Div 6.97 
° 
)r Knife C Tr 
Ohmite Mfg. ¢ 
F Ortman-Miller Mact 
Fair ny 
F f 94 
“- v F e M Pp 
Forr 128 
Parke Katon Div ser 
Transportation Cors 1US 
Parker Rust Proof ¢ S 
Perkins Machine & Gear ‘ Be 
Potter & Brumfield r Ss 
Amer n Machine & F ndry ¢ 
G P ess Gear 
Gear Grinding Mact 11 
seneral Electr 4 
Apparatus Dept 4 2 
General Industries R 
General Tire & Ru 
Marion Polyfoam D 114 
Gleason Works 8 Reynolds Met ( Parts Div 25 
Gries Reproducer ¢ RE Rowbottom Machine ¢ 114 
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SKF industries r 4 
Saginaw Steering Gear Div Ger ‘ 
Motors Corts 
Schrader's Son, A., Div., Scov Mfg 
Co Inc 
Skinner Electr Vaive Div 
Skinner Chuck ¢ 
South Chester rp., South Div ° 
Square D Cc ‘ 
Stacor Equipment ¢ 
Statham Instruments, tr ¢ 
Sterling Electr Motors r 
Stratofiex, In 
T 
Taylor Fibre C 
Titchener & C E H e 
Torrington Co., Bear ys Div 
U 
\ S. Graphite ¢ Div f ti 
Wickes ‘¢ " 
L S. Rubbe ¢ M : is 
Div s 
\ S. Stee! Cors v 
Ww 
Wagner Electr ( 
Waides Kohir t r 
Warrick Cc Charles F 
Weirton Stee C Div Nat a 
Stee! Corp 
Westinghouse A Brake 
industrial Products D ‘ 
Wisconsin Motor ¢ ' 
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ADVERTISING SALES STAFF 


Atlanta 
H { 


| Boston 16 


Chicago 1! 


Cleveland 13 


Dallas | 
Denver 2 


Detroit 26 


los Angeles 
New York 36 b 
Philadelphia 3 b 


Pittsburgh 22 
St. Louis & 


San Francisco 4 


127 





Need Compact 
Torque 
Capacity? ~] 


FORMSPRAG COMPANY 


23607 HOOVER ROAD, WARREN (DETROIT), MICH 
IN CANADA: RENOLD CHAINS CANADA LIMITED 
IN UNITED KINGDOM: RENOLD CHAINS LIMITED Ei 5. Wo. a. 
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To be fully informed of all the significant new developments in 
your field is a vital and never-ending task. 


We make this big job easier for you 
attached postcards you can secure: 


By just using one of the 


. .Teprints of articles you'll use most often for a concise, 
ready source of material 


..complete data on components and materials of 
utmost importance to you 


Complete 
Information 
romptly... 


..new catalogs and bulletins (those summarized in 
Product Engineering have first been carefully screened 
by our large staff of engineer-editors ) 


..more details on advertised products 


.subscription to the new weekly PRODUCT ENGI- 
NEERING 


Please turn the page and make your selections. We do the rest. 





se These... 
onvenient, 


Product 
Engineering 


Card Expires 9/7/58 


PERMIT No. 64 
NEW YORK, N. Y. 














BUSINESS REPLY CARD 


No Postage Stemp Necessary if Mailed in the United States 











5¢ Postage Will Be Paid By Reader Service Department 
PRODUCT ENGINEERING — 

330 WEST 42nd STREET 

NEW YORK 36, N. Y. 


ime Saving. 
aris 


HOW TO USE CARDS 


Every Advertisement, New Product and Issve of July 7, 1958 





Bulletin is numbered. For more informs- 
tion, circle key number that corresponds 
to number at the bottom of Advertisement, 
New Product or Bulletin. 

For single copy of Free Reprints offered, 
circle E number that corresponds to re 
print requesting (listing inside) 

To start your subscription to PRODUCT 
ENGINEERING, Gl] im card marked 
“subscription” . 

CAUTION: Do not forget to print your 
name, title, address and company name 
before mailing 


Product 
Engineering 
Cord Expires 9/7/58 





FIRST CLASS 
PERMIT No. 64 








BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 











5¢ Postage Will Be Paid By Reader Service Department 
PRODUCT ENGINEERING — 

330 WEST 42nd STREET 

NEW YORK 36, N. Y. 


Zz 
~ 
2) 
2 
Zz 
~< 








Use these convenient 


Copies of Editorial Reprints Offered 


E21. Fan Selection 
Three fan laws; charts, tables and 
sample problems (4/28/58 


Sandwich-Panel Facing Materials 
scond of three articles gives data 
for selecting the skin material 


(4/28/58 


Midget Batteries 
Power package for specialized ap 
plications. (5/12/58) 


Semiconductor Rectifiers 


Comparison of germanium and 
silicone rectifiers. (5/12/58 
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E29. Electrical Control Enclosures 
Guide for mounting and protecting 
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Design for Automatic Production 
For small as well as large quanti 
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Designing with Cantilever Springs 
Equations for 7 types shows how to 
triple energy capacity. (7/7/58 


. Stresses in Adhesive Joints 
How to calculote stress concentra 
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a molded condenser seal 
to meet 10 rigid requirements 


enjection-molded cap 
engineered by minnesota rubber 











BEFORE 


The Echlin Manufacturing Company of New Haven, bore the Echlin 1 
Conn ‘ needed a new ¢ nd piece tor their automotive con was a one-piece ul 
denser—one that would give good performance, improve screw machine pa louble mination piece and a 
appearance and cut costs spring washer. Final] seal cost 
They took their problem to the engineers of the Minne ibout eight percent | 
sota Rubber Company. The Echlin designers listed 10 The Minnesota Rubber Compa ‘riginators of mod 
requirements for the condenser cover. It should have ern rubber injectior i 

high dielectric strength, a specified durometer, an ab ments on co! 


condenser covet 


onsisting of a 


improve 
nponents you 1! y ne wr full infor 
sence of moisture al sorption d oil resistance mation, write to the department and address listed 
Dimensions were to be stable and constant, and no permanent below. Order your 16-page brochure detailing Min 
deformation after c mpression could be tolerated. In nesota Rubber L the rn rr 
addition, the seal had to retain its resilience at automo 
. ? nother ¢ hy nioneere 

tive engine temperatures, be physically attractive and ae low-cost prototypes Another t que pioneered by 
bear the firm’s name. And, it should be capable of being Minnesot i Rubber is KOTOKAST This technique 
produced in quantity it a reasonable price. rane , ipid delivery of pee type for experiment and 

o_ “ ‘velopment at a cost tar low nose made Vs indaré 
Rubber injection molding techniques originated by Minnesota aot ae PROTOTYPES b \ OTO pe oo tl : . 
Rubber solved all these problems Minnesota Rubber ae » forward b Minr peo R babe r ( z nal jonas 
researchers developed a special Buna S compound that : Pitino poe et ia 
enabled them to completely fulfill specifications Note: KOTOKAS1 


trademark of the Minnesota 
The result was a better product; one that looked better and Rubber Company 


MINNESOTA RUBBER COMPANY e 3630 Wooddale Avenue 





6 times actual size 


FOR PREC ON OPERATION 


VALCOR solenoid valve 


relies on a self-lapping 


GRAPHITAR disc. 


(CARBON-GRAPHITE) a 
iS 
- —_ 

o ’ ~ a oe . : 
These solenoid valves manufactured by Valcor Engingcring Corot Wenilworet, New 
Jersey, incorporate a “floating seal” of GRAPHTTAR, aad ; etcl pikgtotaunch the new 
age of guided missiles in America. Oyerhalf a mos cof valves_are4fi-use in military 
aircraft : and guided missiles today ga 


The heart of the “floating seal” solengéd valve is a precise, optically flat, GRAPHITAR 
disc which floats in the plunger Slight pressure, from either direction, moves the disc 

against an equally optically #4t, stainless steel seat, sealing perfectly. The solenoid valve 
actually improves with sé, due to its unique self-lapping action 


GRAPHITAR“*’ias many unusual properties that make it an ideal material for such 
challenging applications. It is nonmetallic; resists chemical attack; is mechanically strong, 
yet_extremely light in weight. GRAPHITAR will not warp and extreme changes in 
#€mperature cause virtually no expansion or contraction. Probably the most important 


=“ of GRAPHITAR’S advantages are its self-lubricating properties and low coefficient 
Detailed design data with of friction 


typical applications, proper 

ties and characteristics of Today design engineers are solving many different problems by using GRAPHITAR, a 
GRAPHITAR, are included most unusual and versatile engineering material. Perhaps GRAPHITAR is the perfect 
in Bulletin #20. Write us material for your product. Our competent staff of engineers can assist you in applying 


today—on your letterhead GRAPHITAR to your particular needs 
-for a tree copy. 


THE UNITED STATES GRAPHITE COMPANY 


: | 





